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A-B is -CH-CHg- or -C=CH-; 
R is H or CrCe alkyl; 
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R"" isHor C^-C4 alkyl; 

X is -S-R2. -C(0)R3 -C{0)NR4r15 -NR^R^. -NR^SOgR^ -NHC(Q)NR^0R^\ -NHC(0)0R^2 -NR^2C(0)R^*; 
where 

Q is O, or S; 

R^ is phenyl, substituted phenyl, phenyl(Ci-C4 alkylene). phenyl(Ci-C4 alkylene) substituted in the phenyl ring, or 
pyridinyl; 

R^ is Ci-Cg alKyl, phenyl(C^-C4 alkylene), phenyl(C^-C4 alkylene) substituted in the phenyl ring, naphthyl, N* 
methyl-N-methoxyamino. heteroaryl, sut>stituted heteroaryl, heteroaryl(CrC4 alkyl), or substituted heteroaryl(Ct- 
C4 alkyl); 

R^ Is heteroaryl. substituted heteroaryl. heteroaryl(CrC4 alkyl), or substituted heteroaryl(Ci-C4 all^; 

R^ and R'^^ taken together with the nitrogen atom form a pyrrolidine, piperidlne. substituted piperidine. piperazine. 

4-substituted piperazine, morpholine or thiomorpholine ring; 

R^ and R^ are both trifluoromethanesulfonyl; 

R^ is H or CrC4 alkyl; 

R^ is C1-C4 alkyl, phenyl. $ut)stituted phenyl, or dl(Ci-C4 alkyl)amino; 

R^*^ and R"*^ are independently selected from the group consisting of C^Ce alkyl, C3-C6 altenyl, C3-C8 cydoalkyl, 
phenyl, substituted phenyl. phenyl(CrC4 alkylene). phenyl(Ci-C4 alkylene) substituted in the phenyl ring. ((CrC4 
alkyl or C1-C4 alkDxycaitx)nyl sub6tituted)CrC4 all^)phenyl, C1-C4 alkyl a-substituted with 0^04 alkoxycarbonyl; 
or 

R^^ and R^ ^ taken together with the nitrogen atom form a pyrrolidine, piperidine, piperazine. 4-substituted pipera- 
zine. morpholine or thiomorpholine ring; 

R^^ is CyCs dlM> C3-C6 alkenyl. phenyl, substituted phenyl, Ca-Cs cyck)alkyl, 0^04 alkyl a>-substituted with Cr 
C4alkoxy; 

R^^isHor C1-C4 alkyl; 

R""^ is CyC^o s'ky' substituted with up to three substituents selected from the group consisting of hydroxy, C1-C4 
altoxy, halo, aryloxy, C1-C4 alkoxycartjonyl and heteroaryloxy. C2-Cio alkenyl, C2-C10 alkynyl, C3-C8 cydoalkyl, 
phenyl, substituted phenyl, naphthyl, phenyl{CrC4 alkylene), phenyl(Ci-C4 alkylene) substituted on the phenyl 
ring. 2-phenylethylen-1-yl, diphenylmethyl, benzofused C4-C8 cycioalM, CrC4 alkylene co-substituted with C^-Cq 
cydoalkyl. or a heterocyde; 
R^s is H or Ci-Ce alkyl; 

subject to the proviso that when R^ is H, R^ is not €^€4 alkyl; and pharmaceutically acceptable acid addi- 
tion salts and solvates thereof. 



2 



EP0 733 628A1 



Description 

Theories regarding the pathophysiology of migraine have been dominated since 1938 by the work of Graham and 
Wolff {Arch, Neurol, Psychiatry, 39. 737-63 (1938)). They proposed that the cause of migraine headache was vasodil- 

5 atation of extracranial vessels. This view was supported by knowledge that ergot alkaloids and sumatriptan, a 
hydrophilic 5-HT^ agonist which does not cross the blood-brain banrier, contract cephalic vascular smooth muscle and 
are effective in the treatment of migraine. (Humphrey, et al., Ann, NY Acad. Set., 600. 587-600 (1990)). Recent work 
by Mostowitz has shown, however, that the occurrence of migraine headaches is independent of changes in vessel 
diameter {Cephalalgia, 12. 5-7. (1992)). 

10 Moskowitz has proposed that currently unknown triggers for pain stimulate trigeminal ganglia which innervate vas- 
culature within the cephalk; tissue, giving rise to release of vasoactive neuropeptides from axons on the vasculature. 
These released neuropeptkJes then activate a series of events, a consequence of which is pain. This neurogenic Inflam- 
mation is blocked by sumatriptan and ergot alkaloids by mechanisms involving 5-HT receptors, believed to be closely 
related to the S-HT^d subtype, located on the trigeminovascular fibers {Neurology, ^(suppl. 3), S16-S20 (1993)). 

15 Serotonin (5-HT) exhibits diverse physiological activity mediated by at least seven receptor classes, the most het- 
erogeneous of which appears to be 5-HTv A human gene which expresses one of these 5-HTi receptor subtypes, 
named 5-HTip was isolated by 1^ and ooworiws {Proc. Natl, Acad. Sd, USA, SO. 408-412 (1993)). This S-HT^p 
receptor exhbits a pharmacological profile distinct from any serotonergic receptor yet described. The high affinity of 
sumatriptan at this subtype, Ki=23 nM. suggests a role of the 5-HTip receptor in migraine. 

20 This invention provides novel 5-HT^ p agonists which inhibit peptide extravasation due to stimulation of the trigemi- 
nal ganglia, and are therefore useful for the treatment of migraine and associated disorders. 

The present invention provides novel 5-substituted-3-1.2.3,6-telrahydropyrklin-4-yl)-1H-indoles and 5-substKuted- 
3-(jpiperidin-4-yl)-1H-indoles of Formula I: 



30 



35 




40 

In whk;h 

A-B \s -CH-CH2- or -C=CH-; 
R is H or Ci-Cg alkyl; 
45 R^ isHorCi-C4alkyl; 

X is -S-R2, -C(0)R^, -C(0)NR*R^^, -NR^rS, -NR^SOaR®. -NHC{Q)NR^^R^\ -NHC(0)0R^2 -nR^^qp^rM. 

where 
so Q is O, or S; 

R^ is phenyl, substituted phenyl. phenyl(Ci-C4 alM^ne), phenyl(Ci-C4 alMene) substituted in the phenyl ring, or 

pyridinyl; 

R^ is Ci-Ce alkyl, phenyl(Ci-C4 alkylene), phenyl(Ci-C4 alkylene) substituted in the phenyl ring, naphthyl, N- 
methyl-N-methoxyamino, heteroaryj, substituted heteroaryl, heteroaryl(CrC4 all^l), or substituted heteroaryl(Ci- 
55 C4 alM); 

R^ is heteroaryl. substituted heteroaryl, heteroaryl(Ci-C4 alkyl). or substituted heteroaryl(Ci-C4 alkyl); 

R^ and R**^ taken together with the nitrogen atom form a pynrolKline, piperidine, substituted piperidine. piperazine, 

4-substituted piperazine, morphoiine or thiomorpholine ring; 

R^ and R^ are both trifluoromethanesuHbnyl; 
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R^isHor CrC4alkyl; 

is C-j-C4 alkyi, phenyl, substituted phenyl, or 6\{C^-C^ alkyI)amino; 
R^° and R^^ are independently selected from the group consisting of C^Cq alkyi, Cq-Cq alkenyl, C3-C8 cydoalkyi, 
phenyl, substituted phenyl, phenyl(CrC4 alkylene). phenyl(CrC4 alkylene) substituted in the phenyl ring, ((C1-C4 
6 alkyl or 0^-04 alkoo^caitx)r^ sub6tituted)Ct-C4 alM)phenyl, C^-C4 aikyi a-substituted with 0^04 aikoxycarbonyl; 
or 

R*"*^ and R"*^ taken together with the nitrogen atom form a pyrrolidine, piperidine, piperazine, 4-substituted pipera- 
zine, morpholine or thiomorpholine ring; 

R^^ is Ci'Cq alkyl. C^-Cq alkenyl, phenyl, substituted phenyl. C3-C8 cydoalkyi, 0^-64 alkyl ci>-substituted with Cy 
10 C4 alkoxy; 

R^^isHorCrC4alkyl; 

R""* is Ci-Cio alkyl substituted with up Id three substituents selected from the group consisting of hydroxy. CrC4 
alkoxy, halo, aryloxy. C1-C4 aikoxycarbonyl and heteroaryloxy, Cg-Cio alkenyl. C2-C10 alkynyl, C3-C8 cydoalkyi, 
phenyl, substituted phenyl, naphthyf, phenyl(Ct-C4 alkylene), phenyt(Ci*C4 alkylene) substituted on the phenyl 
15 ring, 2-phenylethylen-1 -yl, diphenylmethyl, benzofused C4-C8 cyck)alkyl, C1-C4 alMene <!i>-substituted with C^-Cq 
cydoalkyi, or a heterocycle; 
R^^ is H or CrCs alkyl; 

subject to the proviso that when R^ is H, R^ is not C1-C4 ail^l; and pharmaceutically acceptable acid addi- 
tton salts and solvates thereof. This invention also provides a pharmaceutical formulation whk^ comprises, in asso- 
20 dation with a pharmaceutically acceptable carrier, diluent or excipient. a compound of Formula I. 

A further embodiment of this invention is a method for increasing activation of the S-HT^p receptor for treating a 
variety of disorders which have been (inked to decreased neurotransmissk)n of serotonin in mammals. Included among 
these disorders are depression, migraine pain, bulimia, premenstrual syrxirome or late luteal phase syndrome, alcohol- 

25 ism, tobacco abuse, panic disorder, arodety, general pain, post-traumatic syndrome, memory loss, dementia of aging, 
social phobia, attention deficit hyperactivity disorder, disruptive behavior disorders, impulse control disorders, border- 
line personality disorder, obsessive conpulsive disorder, chronic fatigue syndrome, premature ejaculation, eredile dif- 
ficulty, anorexia nervosa, disorders of sleep, autism, mutism, trichotillomania, trigeminal neuralgia, dental pain or 
temperomandibular joint dysfunction pain. The compounds of this invention are also useful as a prophylactte treatment 

30 for migraine. Any of these methods empfoy a compound of Formula I. 

The use of a compound of Formula I for the activation of the S-HT^ p receptor, for the inhibition of peptide extrava- 
sation in general or due to stimulation of the trigeminal ganglia specifically, and for the treatment of any of the disorders 
described supra, are all embodiments of the present invention. 

The general chemical terms used In the formulae above have their usual meanings. For example, the terms "alkyl, 

35 alkoxy and alkylthio" indude such groups as methyl, ethyl, n-propyl, isopropyl, a-butyl, isokxjtyl, sec-butyl, leni-butyl, 
pentyl. 2-pentyl-, 3-pentyl-, neopentyl, hexyl, heptyl, octyl and the like. The term "alkenyl" Includes vinyl, allyl, 1-buten- 
4-yl. 2-buten-4-yl, 1-penten-5-yl. 2-p6nten-5-yl, 3-penten-5-yl, 1-h©©n-6-yl, 2-hexen-6-yl, 3-hexen-6-yl, 4-hexen-6-yl 
and the like. The term "alkynyl" indudes acetyienyl, propynyt, 2-butyn-4-yl, 1-butyn-4-yl, 1-pentyn-5-yl, 2-pentyn-5-yl 
and the like. The term "acyl" includes, for example, formyl. acetyl, propanpyl, butanoyi, and 2-methylpropanoyl. The 

40 term "cydoalkyr' indudes such groups as cyclopropyl. cyclobutyl, cyclc^entyl, cyclohexyl, cycloheplyl and cydooctyl. 
The term "phenyl(Ci-C4 alkylene)" indudes such groups as benzyl, phenethyl, phenpropyl and phenbutyl. The term 
"(C1-C4 alkyl)sutfonyl" includes methanesulfonyl, ethanesulfonyl propanesulfbnyl, isopropanesulfonyl, butanesulfonyl 
and the like. Tbe term liafo" Indudes f luoro, chforo, bromo and iodo. 

The term "substituted phenyl" or "phenyl(CrC4 alkylene) substituted in the phenyl ring" is taken to mean the phenyl 

45 moiety may be substituted with one sut>stituent selected from the group consisting of halo, C1-C4 alkyl, C^-Cs alkoxy, 
C1-C4 alkylthio, nitro, cyano, 6\{CyC4 alkyl)amino. trifluoromethyl, trifluoromethoxy, phenyl, CyC^ acyl, benzoyl or (Cr 
C4 alkyl)sulfonyl, or two to three substituents independently selected from the group consisting of halo, nitro, C1-C4 
alkyl. or C1-C4 alkoxy. 

The term "heterocycle" is taken to mean stable aromatic and non-aroniatic 5- and 6-membered rings containing 
50 from 1 to 3 heteroatoms selected firom the group consisting of nitrogen, oxygen and sulfur, sard rings being optionally 
benzofused. All of these rings may be substituted with up to three substituents Independently selected from the group 
consisting of halo, C1-C4 alkoxy, C-^-C^ alkyl, cyano, nitro, hydroxy, -S{0)n-(Ci-C4 alkyl) and -S(0)ni5henyl where n is 
0, 1 or 2. Non-aromatic rings include, for example, pyn-olldinyl, piperidinyl, piperazinyl, tetrahydroforyl, oxazdidinyl, 
dioxanyl, pyranyl. and the like. Benzofused non-aromatic rings include indolinyl. 1.2.3,4-tetrahydroquindinyl. 1,2,3,4- 
55 tetrahydroisoqulnolinyl and the like. Aromatic rings include furyl, thienyl, pyridlnyl, pyrrolyl, N-methylpyrrolyl, oxazolyl. 
isoxazolyl. pyrazolyl. imidazolyl, triazolyl. oxadiazolyl, thiadiazolyl. thiazolyt, pyrimidinyl, pyrazinyl, pyridazinyl, and the 
like. Benzofused aromatic rings Indude isoquinoliriyl, benzoxazolyl, benzthlazolyl, quinolinyl, benzofuranyl, thionaph- 
thyl, inddyl and the lite. 
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The term "heteroaryl" is taken to mean an aromatic or benzofused aromatic lieterocycle as defined in the previous 
paragraph. The term "substituted heteroaryi" is taken to mean an aromatic or benzoftjsed aromatic heterocyde as 
defined in the prev^ious paragraph substituted with up to three substituents independently selected from the group con- 
sisting of halo. CrC4 alkoxy, C1-C4 alkyi, cyano, nitro, hydroxy. -S{0)n-{CrC4 alkyl) and -S(0)n-phenyl where n is 0, 1 
5 or 2. The term "heteroaryl(CrC4 alkyl) is taken to mean a branched or linear alkyl chain of 1 to 4 carbon atoms substi- 
tuted at some point with an aromatic or benzofused aromatic heterocyde nx>iety. The term "substituted heteroaryl(Ci- 
C4 alkyl)** is taken to mean a branched or linear all^ chain of 1 to 4 cartxHi atoms substituted at some point with an 
aromatic or benzofused aromatic heterocyde moiety which is substituted with up to three substituents independently 
selected from the group consisting of halo, C1-C4 atoxy, C-^-C^ alkyl, cyano, nitro, hydroxy, -S(0)n-(Ci-C4 alkyl) and - 
10 S(0)n-phenyl where n is 0, 1 or 2. 

The term "heteroaryloxy" is taken to mean a heteroaryl or substituted heteroaryl group, as defined in the previous 
paragraph, bonded to an oxygen atom. 

The term "aryloxy" is taken to mean a phenyl or substituted phenyl group bonded to an oxygen atom. 

The term "4-substituted piperazine" is taken to mean a piperazine ring substituted at the 4-position with a substitu- 
15 ent selected from the group consisting of Ci -Cq alkyl, -C4 alkoxy substituted -Ce alkyl, phenyl, substituted phenyl, 
phenyl(Ci-C4 alkylene), phenyl(CrC4 all^ene) substituted in the phenyl ring, heteroaryl, and heteroaryl (C1-C4 
alkylene). 

The term "substituted piperidine" is taken to mean a piperkline ring optionally substituted with a substituent 
selected from the group consisting of hydros^, hydroxymethyl, and N,N<i(Ci-C4 alkyl)carbo)@mido. 
20 The term Taenzofused C4-C8 cydoalkyl" is taken to mean a C4-C8 cycloalkyi group fused to a phenyl ring. Exam- 
ples of these groups include benzocyclobutyl, indanyl, 1,2,3.4-tetrahydronaphthyl, and the like. 

While all of the compounds of this invention are useful as 5-HTif agonists, certain dasses are preferred. The fol- 
lowing paragraphs describe such preferred dasses. 

25 aa) A-B is -C=CHs 

ab) A-Bis-CH-CH2-; 

ac) R is H; 

ad) R is CrC4 alkyl; 

ae) R is methyl; 
30 af) R"" is methyl: 

ag) R^isH: 

ah) X is -S-R2; 

ai) Xis-C(0)R^; 

aj) Xis-C(0)NR^R^5. 

35 ak) Xis-NR^R^; 

al) Xis-NR^SOaR®; 

am) Xis-NHC(Q)NR^°R^^; 

an) Xis-NHC(0)0R^2. 

ao) Xis-NRi3Q(0)Ri4; 

40 ap) Q is O; 

aq) R^ is phenyl monosubstituted whh halo; 

ar) R^ is 4-chlorophenyl ; 

as) R^ is phenyl(Ci-C4 alkylene); 

at) R^ is benzyl; 

45 au) R^ispyridinyl; 

av) R^ is 2-pyridinyl; 

aw) R^ is C1-C4 alkyl; 

ax) R^ is methyl; 

ay) R^ is butyl; 

so az) R^ is phenyl(Ci-C4 alkylene); 

ba) R^ is benzyl; 

bb) R^ is phenyl; 

be) R^ is heteroaryl; 

bd) R"^ is heteroaryl or substituted heteroaryl; 

55 be) R"^ is heteroaryl(Ci-C4 alM) or siiastituted h6teroaryl(CrC4 alkyQ; 

bf) R^ is Ci -04 alkyl; 

bg) R^ is methyl; 

bh) R^ is H; 

bi) R^ is CrC4 alkyl; 
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bj) 


is methyl; 




bk) 


is ethyl; 




bl) 


R^ is phenyl; 




bm) 


R^ is di(CrC4 alkyl)amino; 
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bn) 


R^ is dimethylamino; 




bo) 


R^^isH; 




bp) 


R^^ isCrC4aIkyl; 




bq) 


R^^ is methyl; 




br) 


R^^ is ethyl; 


TO 


bs) 


R^^ is propyl; 




bt) 


r1i Isisopropyl; 




bu) 


R*'"' Is phenyl; 




bv) 


R'''' Is Cs-Cs alkenyl; 




bw) 


R^^ isallyl; 


IS 


bx) 


R''^ is phenyl monosubstituted with halo; 




by) 


R^"" is 4-fluorophenyl; 




bz) 


R*'"' Is 4-chlorophenyl; 




ca) 


R^i isphenyl(Ci-C4alkylene) 




cb) 


R"*^ is benzyl; 


20 


cc) 


R''"' is phenethyl; 




cd) 


R''° and R^^ taken together with nitrogen form a morpholine ring; 




ce) 


R^° and R^"" taken together with nitrogen form a thiomorpholine ring; 




cf) 


R''° and R^"' taken together with nitrogen form a pyrrolidine ring; 




eg) 


r1^ and R^'' taken together with nitrogen form a piperidine ring; 


25 


ch) 


R^° and R^^ taten together with nitrogen form a pyrrolkiine ring; 




CO 


R''° and R^'' taken together with nitrogen fomri a piperazine ring; 




ci) 


R^° and R^ ^ taken together with nitrogen fomn a 4-substituted piperazine ring; 




ck) 


R^2 is C1-C4 alkyi; 




cl) 


R^^ is methyl; 


30 


cm) 


R^2 is ethyl; 




cn) 


R^*^ IS propyl; 




CO) 


R^2 is C3-C6 alkenyl; 




CP) 


R*"^ is allyl; 




cq) 


R*"^ is C3-C8 cycloalkyi; 


35 


cr) 


Ri-^ IS cyclopentyl; 




cs) 


R^2 is phenyl monosubstituted with C1-C4 alkoxy; 




ct) 


R''2 is 4-methoxyphenyl; 




cu) 


R^^ is H; 




cv) 


R^^is CrC4 alkyI; 


40 


cw) 


R"''*is C3-C6 aikenyi; 




CX) 


R^'* is allyl; 




cy) 


R^^ is C3-C6 cycloalkyi; 




CZ) 


r14 iscycfopropyl; 




da) 


r1* iscyclobutyl; 


45 


db) 


R""^ is phenyl(Ci-C4 alkylene); 




dc) 


R^^ is C1-C4 alM o-substituted with phenoxy; 




dd) 


R^"^ is CrC4 alM ©-substituted with CrC4 alkoxy; 




de) 


R"'^ is methoxymethyl; 




df) 


R^^ is ethoxymethyl; 


50 


dg) 


R^^ Is phenyl; 




dh) 


R^"* is 2-phenylethylen-1-yl; 




di) 


R^"* is phenyl monosubstituted with halo; 




dj) 


R**^ is phenyl monosubstituted with chloro; 




dk) 


R^"^ is phenyl monosubstituted with fluoro; 


55 


dl) 


R'''^ is 4-fluorophenyl; 




dm) 


R*** is 2-chlorophenyl; 




dn) 


R^^ Is phenyl monosubstituted with alkoxy; 




do) 


R^^ is phenyl monosubstituted with methoxy; 




dp) 


R^^ is 4-methoxyphenyl; 
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dq) R"*"* is phenyl monosubstituted with -C4 alkyi; 
dr) R"''* is phenyl monosubstituted with nfiethyl; 

ds) R^^ is phenyl monosubstituted with trifluoromethyl. C1-C4 alkylthio, cyano, nitro. phenyl, C1-C4 acyl or benzoyl; 
dt) R^^ is 4-cyanophenyl; 
5 du) R"*^ is 4-nitrophenyl; 
dv) R*"^ is 4-phenylphenyl; 

dw) R^^ is phenyl disubstituted with substitutents selected from halo, C-1-C4 alkyl. Ci'C4 alkoxy and nitro; 
dx) R^"* is phenyl disubstituted with halo; 
dy) R^'* is 2,4-dichlorophenyl; 
10 dz) R^** is a heterocycle; 

ea) R^"* is furyl optionally substituted with -C4 alM, Ci -C4 alkoxy, or hak>; 

eb) R^^is2-furyf; 

ec) R^^ is 3-furyl; 

ed) R""^ is thieny! optionally substituted with halo, -C4 alM or C1-C4 altoxy; 
15 ef) R^4js2.thlenyl; 

eg) R^^ is 3-thienyl; 

eh) R^"^ is 3-methyl-2-thieri>1; 

ei) R^^ is 5-methyl-2-thienyl; 

eD R**"^ is pyridinyl optionally substituted with halo, Ci -C4 alkyl or -C4 alkoxy; 
20 ek) R"'^is3-pyridinyl; 

el) R^"^ is 4-pyridinyl; 

em) R^^ is 6-halo-3-pyrKlir!yi; 

en) R^"^ is pyrazinyl; 

eo) R"*^ is isQxazdyl; 
25 ep) R*"^ is 2-benzofuranyf; 

eq) R*"^ is hydrogen; 

er) R^5 is Ci-Cg alkyl; 

es) R""^ is methyl; 

et) R^^ Is butyl; 
30 eu) R^^ is isopropyl; 

ev) R^ and R''^ taken together with the nitrogen atom form a pyrrolidine ring; 

ew) R"^ and R'^^ taken together with the nitrogen atom form a piperldine ring; 

ex) R"^ and R^^ taken together with the nitrogen atom form a substituted piperidine ring; 

ey) R* and R^^ taken together with the nitrogen atom form a piperazine ring; 
35 ez) R^ and R^^ taken together with the nitrogen atom form a 4-substituled piperazine ring; 

f^ R"^ and R^^ taken together with the nitrogen atom form a morpholine ring; 

fb) R^ and R^^ taken together with the nitrogen atom form a thkmiorpholine ring; 

fc) TTie compound is a free base; 

fd) The compound is a salt; 

40 fe) The compound Is the hydrochloride salt; 
f() The compound is the fumarate salt; 
fg) The compound is the oxalate salt. 

It will be understood that the above classes may be combined to form additfonal preferred classes. 

45 The compounds of this invention are useful in a method for increasing activatfon of the S-HT^ p receptor for treating 
a variety of disorders which have been linked to decreased neurotransmission of serotonin in mammals. It is preferred 
that the mammal to be treated by the administration of compounds of this invention is human. 

Since the compounds of this invention are amines, they are basic in nature and accordingly react witii any of a 
number of inorganic and organic ackJs to form pharmaceutically acceptable acid addition salts. Since some of tiie free 

50 amines of tiie compounds of this inventfon are typically oils at room temperature, it is preferable to convert tiie free 
amines to their pharmaceutically acceptalDle acid addition salts for ease of handling and administration, since the latter 
are routinely solid at room temperature. Adds commonly employed to form such salts are inorganic acids such as 
hydrochloric add, hydrobromic acid, hydroiodic acid, sulfuric add, phosphoric acid, and the like, and organic adds, 
such as g-toluene-sulfonic acid, metiianesulfonic acid, oxalic add. p-bromo-phenylsulfonic acid, carbonic acid, succinic 

55 acKl, dtric acid, benzoic acid, acetic acid and the like. Examples of such pharmaceutically acceptable salts thus are the 
suHate, pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, mono-hydrogenphosphate, dihydrogenphosphate, metaphos- 
phate, pyrophosphate, chforide, bron^de. Iodide, acetate, propk>n-ate, decanoate. caprylate, acrylate, formate, isobu- 
tyrate, caproate, heptanoate, propiolate, oxalate, malonate, suc-cinate. suberate, sebacate, fomarate, maleate, butyne- 
1,4-dioate, hexyne-1 ,6<iioate, benzoate, chlorobenzoate, methyl-benzoate, dinitrobenzoate. hydroxybenzoate, meth- 
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oxybenzoate, phthalate, sulfonate, xyienesulfbnate, phenylacetate. phenyipropionate, phenylbutyrate, citrate, lactate, 
b-hydroxybutyrate, glycollate, tartrate, methanesulfonate, propanesulfonate, naphthalene- 1 -sulfonate, naphthalene*2- 
suHbnate, mandelate and the Ilka Prefenred pharmaceutically acceptable salts are those formed with hydrocNoric add. 
oxalic acid or fumaric ac'd. 

The fbllcwing group is illustrative of compounds cont^nplated within the scope of this invention: 
5-(4-f luorophenyl)thlo-3-(1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-chlorophenyl)thio-3-(1 -(pent-2-yl)-1 ,2,3.6-tetrahydropyrldin-4-yl)-2-methyl-1 H-indole 
5-(2-bromophenyl)thio-3-(1 -pentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-iodophenyl)thio-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-methoxyphenyl)thio-3-(1-(sec-butyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndole 
5-(4-iodophenyl)thio-3-(1 ■(pent-2-yl)-1 ,2,3,6-tetrahydropyridin-4'yl)-1 H-indole 
5-{2-elhoxyphenyl)thio-3-(1-Q«t-lxrtyO-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-lndole 
5-{4-ethoxyphenyl)thlo-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyrldln-4-yl)-1 H-lndole 
5-(3-propoxyphenyl)thio-3-{1-butyl-1,2,3,6-tetrahydropyridln-4-yl)-1H-lndole hydrochloride 
5-{2-lsopropoxyphenyl)thlo-3-(1 -ethyl-1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indole 
5-(4-isopropoxyphenyl)thio-3-(1 -0sobutyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole hydrobromide 
5-(3-butoxyphenyl)thlo-3-(1-butyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole hydroiodide 
5-(2-isobutoxyphenyl)thio-3-{1 -isobutyl-1 .2,3,6-tetrahydroRyridin-4-yl)-1 H-indole 
5-(4-lsobutoxyphenyl)thio-3-(1 -(tert-butyl)-1 ,2,3,6-telrahydropyridin-4-yf)-1 H-indole acetate 
5-(3-se£-butoxyphenyl)thio-3-(1 -butyI-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-Jgrl-t)utoxyphenyl)thio-3-(1-ethyl-1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indole propionate 
5-(4-lerl-butoxyphenyl)thio-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yI)-1 H-indole 
5-(2-pyridinyl)thio-3-(1 -(tert-butyl)-l ,2.3.6-tetrahydropyridin-4-yO-1 H-indde decanoate 
5-(4-pyridinyOthio-3K1-isobutyl-1,2.3,6-tetrahydropy^^ 

5-(2-phenethyl)thlo-3-(1 -isopropy!-1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indole caprylate 
5-(4-phenbutyl)thio-3-(1 -ethyl-1 .2.3.6-tetrahydropyridin-4-yI)-1 H-indole 
5-(2-chlorophenyl)thio-3-(1 -(neopentyl)piperidin-4-yl)-1 H-indole acrylate 
5-(4-bromophenyl)thio-3-{1 -(pent-3-yl)piperidin-4-yl)-1 H-indole 
5-(2-bromophenyl)thio-3-{1 -(sec-butyl)piDeridin-4-vh-1 H-indole formate 
5-(3-iodophenyl)thio-3-(1 -(tert-butyl)plperidin-4-yl)-1 H-indole 
5-(2-methoxyphenyl)thio-3-(1 -butylpiperidin-4-y!)-1 H-indole isobutyrate 
5-(4-methoxyphenyl)thio-3-(1 -pentylpiperidin-4-yl)-1 H-indde 
5-(3-ethoxyphenyOthio-3-(1 -isobutylpiperidin-4-yl)-2-methyl-1 H-indole caproate 
5-(2-propoxyphenyl)thio-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(4-propoxyphenyl)thio-3-(1-fefiC-butyl)piperidin-4-yl)-1 H-indole heptanoate 
5-(3-isopropoxyphenyl)thio-3-(1 -isopropylpiperidln-4-yl)-1 H-indole 
5-(2-butoxyphenyl)thio-3-{1 -propylpiperidin-4-yl)-1 H-indde propidate 
5-(4-butoxyphenyl)thio-3-(piperidin-4-yl)-1H-indole 
5-(2-see-butoxyphenyl)thio-3-(1-propylpiperidin-4-yl)-1 H-indole oxalate 
5-(4-seQ-butoxyphenyl)thio-3-{1 -(sgC-butyl)p!peridin-4-yl)-1 H-indole 
5-(2-terl-butoxyphenyl)thio-3-(1 -isopropylplperidin-4-yl)-1 H-indole malonate 
5-(3-pyridinyl)thlo-3-(1 ■fees-butyl)piperidin-4-yl)-1 H-indole 
54)enzytthlo-3-(1 -butylpiperidin-4-yO-1 H-indde succinate 
5-(3-phenpropyl)thio-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-propanoyl-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole suberate 
5-(2-methylpropanoyl)-3-(1 -pentyI-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-butanoyl-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole sebacate 
5-(sec-butanoyl)-3-(1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

5-(2-methylbutanoyl)-3-(1 -isopropyl-1 .2.3.6-tetrahydropyridin-4-yl)-2-methyl-1 H-indole fumarate 
5-{3.3-dimelhylbutanoyl)-3-(1 -ftfirl-butyO-l ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-heptanoyl-3-(1 -(2-pentyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-lndole butyne-1 ,4-dioate 
5-(3-chlorobenzoyl)-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-f luorobenzoyl)-3-(1 -pentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-bromobenzoyl)-3-(1 -butyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole hydrobromide 
5-(2-bromobenzoyl)-3-(1 -ethyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-iodobenzoyl)-3-(1 -isopropyM .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-methoxybenzoyl)-3-(1 -(ter!-bulyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-ethoxybenzoyl)-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yO-1 H-indoIe 
5-(4-ethoxybenzoyl)-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
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5-(2-propoxybenzoyl)-3-(1-hexyl-1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indo!e hydrochloride 

5-(3-propoxybenzoyl)-3-(1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndole 

5-(3-butoxyben2oyl)-3-(1 -perrtyl-1 ,2,3,6-tetrahydropyrldln-4-yl)-1 H-indole 

5-(2-methylbenzoyl)-3-{1 -propyl-1 .2.3,6-tetrahydropyridin-4-^^ 

5-(3-ethylbenzoyl)-3-(1-isopropyl-1 .2.3.6-tetrahydropyridin-4-yO-1 H-indole 

5-(4-propylbenzoyl)-3-(1-(tert-butyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

5-(2-propy!benzoyl)-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

5-(3-butylben2oyl)-3-(1 -{3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yI)-1 H-indoIe 

5-(3-trif luoromethylbenzoyl)-3-(1 -isobutyl-1 .2,3,6-tetrahydropyrldin-4-yl)-1 H-indole 

5-(3-trif luoromethoxyben2oyl)-3-(1 -e1hyl-1 .2,3,6-tetrahydropyridin-4-yl)- 1 H-indole 

5-(3-dimethylaminobenzoyl)-3-(1 -isopropyl-1 ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 

5-(3-phenylpropanoyl)-3-(1 -isobiilyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 

5-(5-phenylpenlanoyl)-3-(1-(3-pentyl)-1 ,2,3, 6-tetrahydropyrldin-4-yl)-1 H-indole 

5-(3-pyridinecarbonyl)-3-(1-propyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 

5-(3-phenylpropanoyl)-3-{1-isobutyl-1,2,3,6-tetrahydropyridin-4-yl)-1H4^ 

5-butanoyl-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indole 

5-(3-methyl)butanoyl-3-(1 -butylpiperfdin-4-yl)-2-methyl-1 H-indole 

5-(2.2-dimelhyl)propanoyl-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indde fumarate 

5-hexanoyl-3-(1 -elhylplperidln-4-yO-1 H-indole 

5-(2-ethyl)butanoyl-3-(1 -(se£-buty!)piperidin-4-yl)-1 H-indole 

5-(2-chlorobenzoyl)-3-(piperidin-4-yl)-1H-indole 

5-(2-f luorobenzoyi)-3-(1 -isobutylpiperidin-4-yl)- 1 H-indole 

5-(2-bromobenzoyl)-3-(1 -propylpiperidin-4-yl)-1 H-indole 

5-(2-lodoben2oyl)-3-(1 -ethylpiperldin-4-yl)-1 H-indole 

5-(4-iodoben2<yl)-3-(1 -feec-butyOpiperidin-4-yl)-1 H-indole 

5-(2-methoxybenzoyl)-3-(1 -(2-pentyl)piperldln-4-yl)-1 H-indole 

5-(3-ethoxybenzoyl)-3-{1 -pentylpiperidin-4-yl)-1 H-indole 

5-(4-propoxybenzoy!)-3-(1 -butylprperidin-4-yl)-1 H-indole 

5-(2-butoxybenzoyl)-3-{1 -isobutylpiperidin-4-yl)-1 H-indole hexyne-1 ,6-dloate 

5-(4-butoxybenzoyl)-3-{1 -(3-perrtyi)piperidin-4-yl)-1 H-indole 

5-(3-nriethylbenz<vl)-3-(1-biJWpiperidin-4-^^^ 

5-(4-ethylbenzpyl)-3-{1 -ethylpiperidin-4-yl)-1 H-indole 

5-(2-ethylbenz<yl)-3-(1 -(sfi£4xjtyl)piperidin-4-yl)-1 H-lndole benzoale 

5-(3-propylbenzoyl)-3-(1 -(2-pentyl)piperldin-4-yl)-1 H-indole 

5-(2-butylbenzoyl)-3-{1 -pentyipiperidin-4-yl)-1 H-indole 

5-(4-butylbenzoyl)-3-(1 -hexylpiperidin-4-yl)-1 H-indole 

5-(2-trif luoromethylbenzpyl)-3-(1 -butylpiperidin-4-yl)-1 H-lndole chlorobenzoate 

5-(3-trif luoromethoxybenzc^)-3-(1 -pro|:^piperidin-4-yl)-1 H-indole 

5-(2-dimethylaminobenzoyl)-3-(1 -{sec-butyOpiperidln-4-yl)-1 H-indole 

5-(4-phenylbutanoyl)-3-(1 -pentylpiperidin-4-yl)-1 H-indole 4-methylbenzoate 

5-(1 -naphthoyl)-3-(1 -hexy!piperidin-4-yl)-1 H-indole 

5-(4-pyridinecarbonyl)-3-(1 -ethylpiperidin-4-yl)-1 H-indole 

5-(N-phenyl)carbQxamido-3-(1 .2.3,6-tetrahydropyridin-4-yl)-2-methyl-1 H-indole 2.4-diniiroben2oate 
5-(N-benzyl)carboxamido-3-(1 -Isobutyl-1 ,2,3.6-lelrahydropyridin-4-yl)-1 H-indole 

5-(N-(2-(4-chlorophenyl)ethyl))carboxamido-3-(1 -elhyl-1 ,2,3,6-telrahydropyridin-4-yl)-1 H-indole 4-hydro3^en- 

zoate 

5-(N-(2-(3-methylphenyl)ethyl))carboxamido-3-(1 -neopentyl-1 ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(N-(3-{2-methoxyphenyl)propyl))carboxamido-3-(1 -(tert-butyl)-l ,2,3.6-tetrahydropyridin-4-yl)-1 H-lndole 
5-(N-{4-(4-trif luoromelhylphenyl)butyl))carboxamido-3-(1 -isopropyl-1 ,2.3.6-tetrahydroRyridin-4-yl)-1 H-indole 3- 
melhoxybenzoate 

5-(N-(4-chlorophenyO)carboxamido-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indole 
5-(N-benzyl)carboxamido-3-{1 -(3-pentyl)piperidin-4-yl)- 1 H-indole 
5-(N-(2-phenethyI))carboxamido-3-(1-(sec-butyl)piperidin-4-yl)-2-m^hyl-1H-indrt 
5-(N-(3-phenpropyl))carboxamido-3-(piperidin-4-yl)-1 H-indole 
5-(N-(3-phenpropyl))carboxamido-3-(1-hexylpiperidin-4-yl)-1 H-indole phthalate 
5-(N-(4-phenbutyl))carbaxamido-3-{1 -pentylpiperidin-4-yl)-1 H-indde 
5-(N-methyl-N-elhanesulfonyl)amino-3-(1-he)cyl-1,2,3.6-telrahydropyrW 
5-(N-e%l-N-propanesulf6nyOamino-3-(1-(2-pentyl)-1,2.3.6-tetrahydropyridin-4-yl)-1H-i^^ 
5-(N-isopropanesuIfonyl)amino-3-{1 -(3-pentyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
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5-{N-propyl-N-bLJtanesulf6nyl)amino-3-(1 -(tert-butyl)-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndole 
5-{N-isobiJtanesulfonyl)amino-3-(1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole methanesulfonate 
5-(N-see-butanesulfonyl)amino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(N4ert4)irtanesulfQn>i)amino-3-n-fsec-butvlV1.2.3.6-tetrahvd 

5-(N-butyl-N-benzenesulfonyl)amino-3-(1 -isopropyl-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(N,N-diethy[aminosul1bnyl)amino-3-(1 -propyl-1 ,2.3,6-tetrahydropyridin-4-yl)-2-methyl-1 H-indole 
5-(N.N-dlpropylaminosulfony!)amino-3-(1 -bu^-1 .2.3,6-telrahydropyridin-4-yl)-1 H-indole 
5-(N,N-diisopropylaminosulfonyOamino-3-(1 -neopentyl-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(N,N-dlbutylamrnosulfonyl)amino-3-(1 -{3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(N-ethanesuI16nyl)amino-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indole phenylsulfonate 
5-(N-propanesulibnyl)amino-3-(1 -neopentylpiperidin-4-yl)-1 H-indole 
5-(N-lsopropanesulfonyl)amino-3-(1 -pentylpiperidln-4-yl)-1 H-indole 
5-{N-butanesulfbnyl)amino-3-(piperidin-4-yl)-1H-indole 
5-(N-isobutanesuIf6nyl)amino-3-(1 -(s^-butyl)piperidin-4-yl)-1 H-indole 
5-(N-isopropyl-N-sec-butanesulfonyl)amino-3-(1 -{teri-butyl)piperidin-4-yl)-1 H-indole 
5-(N-(tert-butyOsulfonyl)amino-3-(1 -butylplperrdln-4-yl)-1 H-indole 
5-(N,N-diethylaminosulfonyI)amino-3-(1 -isobutyl-piperidin-4-yl)- 1 H-indole 
5-(N,N-dipropylaminosulfonyl)amino-3-(1 -ethylpiperidin-4-yl)-2-methyl-1 H-indole 
5-(N.N-dilsopropylaminosulfonyOanriino-3-(1 -(2-perttyl)piperidin-4-yl)-1 H-indole 
5-(N,N-dlbutylaminosulfonyl)amlno-3-(1 -hexylprperidin-4-yl)-1 H-indole 
N-ethyl-N'-(3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 
N-isopropyl-N'-(3-(1 -(§e£-butyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indoI-5-yl)thiourea 
N-(3-methoxy)phenyl-N'-(3-(1-isopropyl-1,2.3.6-tetrahydi^yridin-4-yl)-1H-indol-5-yl)^ 
N-(2-ethoxy)phenyI-N'-(2-methyl-3-(1-niethyI-1,2,3,6-tetrahydropyridin-4-yO^ 
N-(2-ethoxy)phenyl-N'-(3-(1 -(2-pen^)-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 
N-(3-ethoxy)phenyl-N'-(3-(1 -(2-hexyl)-1 ,2.3,6-telralTydropyridin-4-yl)-1 H-indo[-5-yl)thiourea 
N-(3-propoxy)phenyi-N'-{3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indol-5-yl)thiourea 
N-(3-isopropoxy)phenyl-N'-(3-(1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 
N-{4-isopropoxy)phenyl-N'-(3-(1 -(3-pentyl)-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea phenylacetate 
N-(3-butoxy)phenyl-N'-(3-(1-(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea hydrochloride 
N-(2.3<iibromo)phenyl-N -(3-(1 -isopropyl-1 .2,3,6-telreihydropyridin-4-yl)- 1 H-indol-5-yl)thiourea 
N-(2-bromo-3-iodo)phenyl-N'-(3-(1 -(2-pentyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 
N-{3.4-dif luoro)phenyl-N'-(3-(1 -butyl-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-lndol-5-yl)thiourea 
N-(3-chloro-4-bromo)pheny!-N'-{3-{1 -(3-pentyl)-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-lndol-5-yl)thiourea 
N-(2-bromo-4-fluoro)phenyl-N'-{3-(1 -methyl-1 ,2,3,6-telrahydropyridln-4-yl)-1 H-indol-5-yl)thiourea 
N-(2,4-diiodo)phenyl-N'-(3-(1 -(&^-butyl)-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 
N-(2-chloro-5-iodo)phenyl-N'-(3-(1 -he5cyl-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 
N-{2^luoro-6-iodo)pheny!-NH3-(1-afid-butyO-1.2.3.6-tetrahydropyrid 

N-(3-f luoro-5-chloro)phenyl-N-(3-(1 -(2-penlyl)-1 p2,3.6-tetrahydropyridln-4-yl)-1 H-indol-5-yl)thlourea 

N-phenethyl-N'-(3-(1 -Isopropyl-1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 

N-(4-phenbutyl)-N'-(3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 

N-(2-trif luoromethyl)phenyl-N'-(3-(1 -(2-pentyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)thiourea 

N-(3-phenyl)phenyl-N'-(3-(1 -(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yO-1 H-indol-5-yl)thiourea 

N-propyl-N'-(3-(1 -(2-pentyl)plperidin-4-yl)-1 H-indol-5-yl)thiourea 

N-bLrtyl-N*-(3-(1 ■isopropylpiperidin-4-yl)-1 H-indol-5-yl)thiourea 

N-(2-methoxy)phenyl-N'-(3-(1-feec-butyi)piperidin-4-yl)-1H-indol-5-yl)thiourea 

N-{4-ethoxy)phenyl-N'-(3-(1-(2-pentyl)plperidin-4-yl)-1H-indol-5-yl)thiourea 

N-(4-propoxy)phenyl-N'-(2-methyl-3-(1 -ethylpiperldin-4-yl)- 1 H-indol -5-yl)thiourea 

N-(2-propoxy)phenyl-N'-(3-(1 -ftert-butvltoiDeridin-4-vn-1 H-indol-5-yI)thiourea 

N-(2-isopropox^phenyl-NH3-{1-lsobulylpiperidin-4-yl)-1H-indol-5-yl)thiou^ 

N-(4-butoxy)phenyl-N'-(3-piperidin-4-yl)-1H-lndol-5-yl>lhiourea 

N-(2-butoxy)phenyl-N'-(3-(1 -hexylpiperidin-4-yl)-1 H-indol-5-yl)thlourea fumarate 

N-(2-methoxy)phenyl-N'-(3-(1-(sec-butyl)piperidin-4-yl)-1H-indol-5-yl)thiourea 

N-(2,3-dibromo)phenyl-N-{3-{1-isopropylpiperidin-4-yl)-1H-indol-5-yl)thiourea 

N-(2-bromo-3-iodo)phenyl-N'-(3-(1-(2-pentyl)piperidin-4-yl)-1H-indol-5-yl)thlourea 

N-(3.4-dif luoro}phenyl-N'-(3-(1 -butylpiperidin-4-yl]-1 H-indoi-5-yl)thiourea 

N-(3-chloro-4-bronfK>)phenyl-N*-(3-(1 -(3-pentyl)plperidin-4-yO-1 H-indol-5-yl)thiourea 

N-(2-bromo-4-fluoro)phenyl-N'-{3-(1-methylpiperldin-4-yi)-1H-indol-5-yl)thiourea 

N-(2,4-dliodo)phenyl-N'-(3-(1-(sec-butyl)piperidin-4-yl)-1H-indol-5-yl)thiourea 
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N-{2-chloro-5-iodo)phenyl-N'-{3-(1 -hexyfpiperidin-4-yl)-1 H-indol-5-yl)thiourea 
N-(2-fluoro-6Hodo)phenyl-N'-{3-(1-(teil-butyOp»periclin-4-yl)-1H-ind^ 
N-(3-fluoro-5-chloro)phenyf-NH3-(1-(2-pentyI)piperidin-4-yl)-1H-indol-5-yOthiourea 
N-(3iDhenpropyl)-N'-(3K1-fee£-butyl)piperidin-4-yl)-1H-indol-5-yl)t 
N-(4-trlf luoromethyl)fiherTyl-N -(3-(1 -neopentylpiperidln-4-yl)-1 H-indol-5-yl)thiourea 
N-(4-phenyl)phenyI-N'-(3-(1 ■pentylpiperidin-4-yl)-1 H-indol-5-yQthiourea 
N-pentyl-N'-(3-(1 -ethyl-1 ,2,3,4-tetrahydropyrldin-4-yO-1 H-indol-5-yl)urea 
N-(1 -buten-4-yl)-N'-(3-(1 -lsopropyl-1 ,2,3,4-tetrahydropyrldin-4-yl)-1 H-indol-5-yl)urea 
N-(1 -penten-5-yl)-N'-{3-(1 -isobutyl-1 ,2.3,4-tetraJvclropyridin-4-yl)-1 H-indol-5-yl)urea hydrochloride 
N-(3-penten-5-yl)-N'-(3-(1 -(tert-butyl)-l ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2-hexen-6-yO-N'-(3-(1 -(2-pentyO-1 ,2.3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(4-hexen-6-yO-N*-(3-(1 Hfieopentyl-1 ,2,3,4-tetraliydropyridin-4-yl)-1 H-indol-5-yOurea 
N-cyclobutyl-N'-(3-(1 ,2,3.4-tetrahydropyrldin-4-yl)-1 H-indol-5-yl)urea 
N-cycloheptyl-N'-(3-(1 -pentyl-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(3-chloro)phenyl-N'-(2-methyl-3-(1 -propyl-1 ,2,3,4-tetrahifldropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(4-bromo)phenyl-N'-(3-(1 -(sec-butyl)-l .2.3.4-tetrahydropyridin-4-yl)-1 H-indol-5-yOurea 
N-(2-bromo)phenyl-N'-(3-(1 -{3-pentyl)-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2-f luoro)phenyl-N'-(3-(1 -(2-pentyl)-1 ,2,3,4-tetrah>dro|:yridin-4-yl)-1 H-indol-5-yl)urGa 
N-{2-iodo)phenyl-lsr-(3-(1-ethyl-1 .2.3,4-tetrahydropyrkJin-4-yO-1 H-indol-5-yl)urea 
N-(4-iodo)phenyl-N'-(3-{1 -{^-butyO-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-{3-methoxy)phenyl-N'-(3-(1 -butyl-1 .2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(3-ethoxy)phenyl-N'-(3-(1 -pentyl-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2-propoxy)phenyl-N'-(3-(1 -(iert-butyl)-l ,2,3.4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(4-prapoxy)phenyi-N'-(3-0-he)cyl-1.2,3,4-tetrahydropyridiri-4-yO-1H-irdol^ 
N-(3-isopropoxy)phenyl-N'-(3-(1 -isopropyl-l .2.3,4-tetrahydropyridin-4-yI)-1 H-indol-5-yl)urea 
N-{4-butoxy)phenyl-N'-(3-(1 -methyl-1 ,2,3.4-tetrahydropyridln-4-yl)-1 H-indol-5-yl)urea 
N-(2-bLrtoxy)phenyl-N'-(3-(1 -butyl-1 ,2.3,4-tetrahydropyridin-4-y!)-1 H-indol-5-yl)urea 
N-(3-formyl)phenyl-N'-(3-(1 -pentyl-1 ,2.3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(4-acetyl)phenyl-N'-(3-(1 -hexyl-1 ,2,3.4-tetrahydropyridin-4-yl)-1 H-lndol-5-yOurea 
N-(2-propanoyl)phenyl-N'<3-(1-isobutyl-1.2,3.4-tetrahydropyridin-4-yl)-1H-indol-5-yl)ure 
N-(4-propanc^)pheivl-N -(3-(1 -neopentyl-1 ,2,3.4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2-methylthio)phenyl-N'-(3-(1 -butyl-1 ,2,3.4-tetrahydropyridm-4-yl)-1 H-indol-5-yl)urea 
N-(3-ethylthlo)phenyl-N'-(3-(1 -pentyl-1 .2,3.4-tetrahydropyrldln-4-yl)-1 H-indol-5-yl)urea 
N-(2-propylthio)phenyl-N -(3-(1-(tert-butyl-1 ,2,3.4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea fumarale 
N-(4-propylthio)phenyl-N-(3-(1-hexyl-1,2,3,4-tetrahydropyridin-4-yO-1H-indol-5-yl)ur 
N-(2-butylthio)phenyl-N'-(3-(1 -ethyl-1 ,2,3.4-tetrahydropyridin-4-yl)-1 H-lndol-5-yl)urea 
N-(4-butylthio)phenyl-N*-(3-(1 -isobutyl-1 .2.3.4-tetrahydroRyridin-4-yl)-1 H-indol-5-yl)urea 
N-(3-methyOphenyl-N'-(3-(1 -propyl-1 ,2.3.4-tetrahydropyridin-4-yl)-1 H-indol-5-yOurea 
N-(4-ethyl)phenyl-N'-(3-(1 -(sfi£-butyl)-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2-ethyl)phenyl-N'-(3-(1 -(3-pentyl)-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(3-propyl)phenyl-N'-{3-(1 -(2-pentyl)-1 .2,3,4-tetrahydropyridin-4-y|)-l H-indol-5-yl)urea 
N-(2-lsopropyl)phenyl-N -(3-(1 -ethyI-1 ,2.3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(3-butyl)phenyl-N'-(3-(1 -propyl-1 ,2,3,4-tetrahydropyridln-4-yl)-1 H-indo!-5-yl)urea 
N-(4-methaxycarbonyl)phenyl-N'-(3-(1 -fe^-butyO-1 .2.3.4-tetrahydrQpyridin-4-yl)-1 H-indol-5-yl)urea 
N"(3-ethoxycarbony!)phenyl-NH3-(1-{2-perityl)-1,2.3,4-tetrahydropyrW^ 
N-(2-propoxycarbonyl)phenyl-N'-(3-(1-ethyl-1,2,3,4-tetrahydropyridin-4-yl)-1H-indol-5-yl)urea 
N-(4-propoxycarbonyl)phenyl-NX3-(1 -isobutyl-1 .2.3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(3-butoxycarbonyl)phenyl-N -(3-(1 -neopentyl-1 ,2,3,4-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2,3Klibromo)phenyl-N'-(3-(1 -isopropyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-{2-bromo-3-iodo)phenyl-N'-(3-(1 -(2-pentyl)-1 .2.3.6-tetrahydropyridln-4-yl)-1 H-indol-5-yl)urea 
NK3.4KJmuoro)phenyl-N43-(1-butyl-1.2.3,6-tetrahydropyridin-4-yO-1H-indol-5^^^^ 
N-(3-chloro-443romo)phenyl-N'-(3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndol-5-yOurea 
N-(2-bromo-4-f luoro)phenyl-N'-(3-(1 -methyi-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-(2,4-diiodo)phenyl-N'-(3-(1 -(sec-butyl)-l ,2.3,6-tetrahydropyridln-4-yl)-1 H-indol-5-yl)urea 
N-(2-chloro-5-iodo)phenyl-N*-(3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yi)-1 H-indo)-5-yl)urea 
N-(2-fluoro-6-iodo)phenyl-NH3H1-afid-butyl)-1.2.3,6-telrahydropyrkiln-4-yl)-1H-l^ 
N-(3-f luoro-5-chloro)phenyl-NH3-(1 ■(2-pentyl)-1 ,2.3.6-tetrahydropyridln-4-yl)-1 H-indol-5-yl)urea 
N-(4-phenbutyl)-N'-(3-(1 -isopropyl-1 .2.3.6-tetrahydropyridln-4-yl)-1 H-indoI-5-yl)urea 
N-phenyI-N-propyI-N'-(3-{1 -isobutyl-1 ,2.3.6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
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N-phenyl-N-butyl-N'-(3-(1 -(tert-butyl)-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-methyi-N-propyl-N'-(3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyriclin-4-yl)-1 H-indol-5-yl)urea 
N-ethyl-N-isopropyl-N'-(3-(1 -(3-perrtyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yf)urea 
N,N-dipropyl-N -(3-(1 -lsobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indol-5-yl)urea 
N-butyl-N-propyl-N'-(3-(1 -isobutyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indol-S-yOurea 
N-butyl-N-isopropyl-N-(3-{1 -isopropyl-1 ,2,3.6-tetrahydropyrldin-4-yl)-1 H-indol-5-yl)urea 
N-hexy!-N -(3-(1 -propylpiperidin-4-y1)-1 H-indol-5-yl)urea 
N-(2-buten-4-yl)-N'-(3-(1 -butylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(2-penten-5-yl)-N'-(3-(1 -(seG-butyl)piperidin-4-yl)-1 H-indol-5-yl)urea 
N-(1 -hexen-6-yl)-N'-(3-(1 -pentylplperidin-4-yl)-1 H-indo!-5-yl)urea 
N-(3-hexen-6-yl)-N'-(3-(1 -(3iDentyl)piperidin-4-yl)-1 H-indol-5-yl)urea 
N-cyclopropyl-N'-(3-(1 -hexylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-cyclopentyl-N'-(3-(1 -(3-pentyl)piperidln-4-yl)-1 H-indoi-5-yl)urea 
N-cyclooclyl-N'-(3-(1 -{tet4xityl)piperidln-4-y!)-1 H-lndol-5-yl)urea 
N-(2-chloro)phenyl-N'-(3-(1 -butylpiperidin-4-yl)-1 H-indo!-5-yl)urea 
N-(3-bromo)phenyl-N'-(3-{1 -pentylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3-fluoro)phenyl-N'-(3-(1-hexylpiperidin-4-yl)-1H-indol-5-yl)urea 
N-(3-iodo)phenyl"N'-(2-methyl-3-(1 -butylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3i3heryOphenyl-N*-(3-(1 ■pro|:^peridin-4-yl)-1 H-lndol-5-yl)urea 
N-(4-ethoxy)phenyl-N'-(3-(1 ■'(sec-butvl)piperidin-4-yl)-1 HHndol-5-yl)urea 
N-{2-ethoxy)phenyl-N'-(3-(1 -neopentylpiperidin-4-yl)-1 H-indol-S-yOurea 
N-(3-propoxy)phenyl-N'-(3-(1-(2-pentyl)piperidin-4-yl)-1H-indol-5-yl)urea 
N-(2-isopropoxy)phenyi-N'-(3-(1 -ethylplperidin-4-yl)-1 H-indol-5-yl)urea 
N-(4-isopropoxy)phenyl-N'-(3-(1 -isobutylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-{34Dutoxy)phenyl-N'-{3-(1 -propylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(4-f6rmyl)phenyl-N'-(3-(1 -fefi£-butyl)p^>eridin-4-yD-1 H-indol-5-yl)urea 
N-(2-formyl)phenyl-N'-(3-(1 -(3-pentyl)piperidln-4-yl)-1 H-indol-5-yl)urea 
N-(3-acetyl)phenyl-N'-(3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indol-5-yl)urea phenylpropionate 
N-(3-propanoyl)phenyl-N43-(1-pentylpiperidin-4-yl)-1H-indol-5-yl)urea 
N-(3-ethylthio)phenyl-N'-{3-(1 -propylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(2-e%lthlo)phenyl-N'-(3-(1-(3-pentyl)piperldln-4-yl)-1H-indol-5-^^ 
N-(3-propylthio)phenyl-N-(3-piperidin-4-yl)-1H-indol-5-yl)urea 
N-(3-isopropynhio)phenyl-N43-{1 -isopropylpiperldln-4-yO-1 H-indol-5-yl)urea 
N-(2-methyl)phenyl-N'-(3-(1 -propylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3-ethyl)phenyi-N'-(3-(1 -penty!piperidin-4-yl)-1 H-indol-5-yl)urea 
N-(2-propyl)phenyl-N -(3-(1 ■(tert-biityl)piperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3-isopropyl)phenyl-N'-(3-(1 -isopropylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(4-butyOphenyl-N'-(3-(1 -methylpiperidin-4-yO-1 H-indol-5-yl)urea 
N-(2-bLi^phenyl-N'-(3-(1 -buty!piperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3-methoxycarbonyl)phenyl-NH3-(1iDentylpiperidin-4-yO-1H-iix3ol-5-^^ 
N-(2-ethoxycarbonyi)phenyl-N'-(3-(1 -(tert-butyOpip^^^ H-lndol-5-yl)urea 
N-(4-ethoxycarbonyl)phenyl-N'-(3-(1 -hexylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3i5ropoxycarbon>1)phenyl-N'-(3-(1 -isobutylpiperidin-4-yl)-1 ^ 
N-(2-butoxycarbonyl)phenyl-N'-(3-(1 -propylpiperidin-4-yl)-1 HHndol-5-yl)urea 
N-(2,3<libromo)phenyl-N'-(3-(1 -isopropylpiperidin-4-yO-1 H-indof-5-yl)urea 
N-(2-bromo-3-iodo)phenyl-N'-(3-(1 -{2-pentyl)piperidln-4-yl)-1 H-indol-5-yl)urea 
N-(3,4-dif luoro)phenyl-N'-{3-{1 -birtylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-(3-chloro-4-bromo)phenyl-N'-(3-(1-(3i3entyl)piperidin-4-yO-1H-indol-5-yl)urea 
N-(2-bromo-4-fluoro)phenyl-N'-(3-(1-methylpiperkiin-4-yl)-1H-indol-5-yl)ur^^ 
N-(2,4<iiic)do)phenyl-N'-(3-(1-feeG-butyl)piperidin-4-yl)-1H-indol-5-yl)urea 
N-(2-chloro-5-iodo)phenyl-N'-(3-(1 -he3cylpiperldin-4-yiH HHndol-5-yl)urea 
N-(2-f luoro-6-iodo)phenyi-N*-(3-(1 -Qsrt-buiyl)piperidtn-4-yQ-1 H-indol-S-yQurea 
N-(3-fluoro-5-chloro)phenyl-N'-(3-{1-(2-pentyl)piperidin-4-]^)-1H-indol-5-^ 
N-(3-phenpropyi)-N'-(3-(1 -propylpiperidin-4-yl)-1 H-indol-S-yOurea 
N-ethyl-N-phenyi-N'-(3-{1 -butylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N-isopropyl-N-phenyl-N'-(3-(1 -tees-butyl)plperidin-4-yl)-1 H-indol-5-yl)urea 
N-ethyl-N-methyl-N*-(3*(1 -(2-pentyOpiperidin-4-yl)-1 H-indol^-yl)urea 
N-melhyl-N-isopropyl-N'-(3-(1-neopentylpiperidin-4-yl)-1H-indol-5-yl)urea 
N-ethyl-N-propyI-N'-(3-(1 -neoperrtyIpiperidin-4-yl)-1 H-indol-5-yl)urea 
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N-ethyl-N-butyl-N'-(3-(1 -(2-pentylpiperidin-4-yl)-1 H-indol-5-yl)urea 
NiDropyl-N-isopropyl-N*-(3-(1-isobutylpiperidin-4-yl)-1H-indoI-5-yl)urea 
N,N-clrisopropy!-N'-(3-{1 -butylpiperidin-4-yl)-1 H-indol-5-yl)urea 
N,N-dibutyl-N'-(3-(1 -butylpiperidin-4-yl)-1 H-indoI-5-yl)urea 

5-isopropoxycarbonylamino-3-(1 -ethyl-1 .2.3.6-tetrahydropyridin-4-yO-2-ethyl-1 H-indole 
5-(1-buten-4-yloxy)carbonyiamino-3-{1 -isopropy!-1 ,2.3.6-tetrahydropyrldin-4-yl)-1 H-indde hydrochloride 
5-(1-penten-5-yloxy)carbonylamlno-3-(1 -isobutyl-l .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(1 -buten-4-yloxy)carbonylamino-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridln-4-yl)-1 H-indole 
5-(3-penten-5-yl<»cy)cait)onylamino-3-{1 -1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-hexen-6-ylQxy)carbonylamino-3-(1 -(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{4-hexen-6-ylo}cy)carbonyiamino-3-{1 -{neopentyl)-1 ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-chlorophenQxy)carboriylamlno-3-(1 -(3-pentyO-1 ,2.3.6-tetrahyclro|3^in-4-yO-1 H-indde 
5-(3-fluoropheno)cy)carbonylamlno-3-{1-(sec-butyl)-1,2,3,6-tetrahydropyridin-4-^^ 
5-(3-bromophenoxy)carbonylamino-3-{1 -methyl-1 ,2,3,6-tetrahydro|:yrldin-4-yl)-1 H-indole 
5-(2-bromophenQxy)carbonylamino-3-(1 -neoperrtyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-iodophenoxy)carbonylamino-3-(1 -(tert-butyl)-! ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-methoxyphenoxy)carbonylamino-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-ethoxyphenQxy)carbonylamino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-ethoxy)phenoxycarbonylamino-3-(1 -butyl-l ,2,3.6-telrahydropyridin-4-yO-1 H-indole 
5-(3-propoxyphenoxy)carbonylamino-3-(1 -pentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-butoxyphenoxy)carbonylamino-3-(1 -(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-butoxyphenoxy)carbonylamino-3-{1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-cyclobutoxycarbonylamino-3-(1 -(sec-butyl)- 1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-cyclooctyloxycarbonylamino-3-(1 -butyl- 1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(butoxymethQxy)caibonylamino-3-(1 -propyI-1 ,2,3,6-tetrahydropyridin-4-yl}-1 H-indole 
5-(ethoxypropo)cy)carbonylaniino-3-(1 -meltvl-1 .2.3.6-telrahydropyridin-4-yl)-1 H-indole 
5-butoxycarbonylamino-3-(1 -propylpiperidln-4-yl)-2iDropyl-1 H-indole 
5-(2-buten-4-yloxy)cartx)nylamino-3-(piperidin-4-yl)-1 H-indole 
5-(2-penten-5-yloxy)carbonylamino-3-(1-(sec-butyl)piperidin-4-yl)-1H-indole 
5-(1 -hexen-6-yloxy)carbonylamino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(3-he9^-&-yl0Ky)carbonylamino-3-(1 -(3-pentyOpiperidin-4-yl)-1 H-indole 
5-(3-chlorophenoxy)cartx)nylamino-3-(1 -hexylpiperidin-4-yl)-1 H-indole 
5-(2-f luorophenoxy)carbonylamino-3-(1 -butylpiperidin-4-yl)-1 H-indde 
5-(4-fluorophenoxy)cart)onylamino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(4-bromophenoxy)carbonylamino-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(2-iodophenoxy)carbonylamino-3-(1 -isobutylpiperidin-4-yl)-1 H-indole 
5-(4-iodophenoxy)carbonylamino-3-(1 -(2-pentyl)plperidin-4-yO-1 H-indole 
5-(3-chlorophenoxy)carbonylamino-3-(1 -hexylpiperidin-4-yl)-1 H-indole 
5-(2-methoxyphenoxy)carbonylamino-3-(1 -hexylpiperidrn-4-yl)-2-ethyl-1 H-indole dtrale 
5-(3-ethoxyphenoxy)carbonylamino-3-(1 ■propylpiperidin-4-yl)-1 H-indole 
5-(4-propoxyphenoxy)cartx)nylamino-3-(1 -feec-butyl)piperidin-4-yl)- 1 H-indole 
5-(2-propoxyphenoxy)cartx)nylamino-3-(1 -(2-pentyl)piperidrn-4-yl)-1 H-indole 
5-(3-butoxyphenoxy)carbonylamino-3-(1 -neopentylpiperidin-4-yl)-1 H-indole 
5-cyclopropoxycarbonylamino-3-(1 -Ctject-butyl)piperidin-4-yl)-1 H-indde 
5-cyclohexyloxycarbonylamino-3-(1 -isobutyiplperidin-4-yl)-1 H-indde 
5-cyclooctyloxycarbonylamino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 
5-(propoxyethoxy)cartX)nylamino-3-(1 -ethylpiperidin-4-yf)-1 H-indole 
5-(4-methoxybutoxy)carbonylamino(1 -ethylpiperidin-4-yl)-1 H-indole 
5-(acetyl)amino-3-(1 -hexyl-1 ,2,3.6-tetrahydropyridin-4-yO-1 H-indole 
5-(butyroyl)anriino-3-(1 -(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yi)-1 H-lndde 
5-ft)ertanoyl)amino-3-(1 -pentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indde glycollate 
5-(2-methylbutanoyl)amino-3-(1 -(sec-butyl)-l ,2,3,6-tetrahydropyrrdin-4-yl)-1 H-indole 
5-(2,2-dimethylpropanoyl)amino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indde 
5-(heptanoyl)amino-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridln-4-yl)-1 H-indoIe 
5-(cyclooctylcarbonyl)amino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indde 
5-(4-phenylbutanoyl}anfiino-3-(1 -pentyl-1 ,2,3.6-telrahydropyridin-4-yl)-1 H-indole 
5-(phenQ)^cetyOamino-3-(1 -(3-pen^)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indde 
5-(4-phenoxybutanoyOamino-3-(1 -hexyI-1 ,2,3,6-tetrahydropyridin-4-yO-1 H-indole 
5-(butoxyacetyl}amino-3-(1 -(3-pentyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
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5-(4-ethoxybutanoyOamino-3-(1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indole tartrate 
5-(butoxycarbonylacetyl)amino-3-(1 -(see-butyl) -1 ,2,3,6-tetrahycIropyridin-4-yl)-1 H-indole 
5-(4-butoxycarbonylbutanoyl)amino-3-(1 -hexyI-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indoIe 
54Denzoylamino-3-(l -ethyl-1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indole hydrochloride 
5-benzoylamino^-(1 -propyl-1 ,2,3.6-tetraiTydropyridln-4-yl)-1 H-indole 
5-benzoylamino-3-{1-isopropyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indole 
5-benzoyIamino-3-(1 -butyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-benzoylamino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-benzoylamlno-3-(1 -(sgc-butyl)-l ,2,3.6-tetrahydropyrk:iin-4-yl)-1 H-indole 
5-benzoylamino-3-(1 - (tert- butvfi-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-benzoylamino-3-(1 -pentyl-l .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-benzoylamlno-3-(1 -(2-pentyl)-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-benzoy!amino-3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-benzoylamino-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole propanesulfonate 
5-benzoylamino-3-(1-hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{4-f luorobenzoyl)amino-3-(1 -ethyl-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole f umarate 
5-(4-f luorobenzc^anrilno-3-(1 -propyl-1 ,2,3.6-telrahydropyridin-4-yl)-1 H-indde 
5-(4-f luorobenzoyl)amino-3-(1 -isopropyl-1 .2.3.6-telrahydropyridin-4-yO-1 H-indole 
5-(4-f luorobenzoyl)amino-3-(1 -bulyl-1 .2,3,6-telrahydiopyridin-4-yl)-1 H-indole 
5-(4-f luorobenzoyl)amino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-f luorobenzoyl)amino-3-(1 -(sfic-butyl)-l ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-f luorobenzoyl)amino-3-(1 -(tert-butyl)-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

5-{4-f luorobenzoyl)-N-methylamino-3-(1 -pentyl-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole naphthalene-1 -sul* 

fbnate 

5-{4-fluorobenzoyl)amino-3-(1-(2-pentyi)-1.2,3,6-tetrahydropyridin-4-yl)-1H-indo[e 
5-(4-f luorobenzoyl)amino-3-(1 -{3-pentyO-1 .2,3,6-tetrahydropyridin-4-yl)- 1 H-indole 
5-(4-f luorobenzoyl)amino-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-f luorobenzoyl)amino-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-chlorobenzoyl)amino-3-(1 -ethyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-cWorobenzoyl)amino-3-(1 -propyl-1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-chlorobenzcyl)amino-3-(1 -isopropyl-1 ,2,3,6-telrahydroRyridin-4-yl)-1 H-indole 
5-(2-chlorobenzoy1)amino-3-(1 -butyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indde 
5-(2-chlorobenz<yl)amino-3-(1-isobutyI-1,2,3,6-tetrahydropyridin-4-yl)-1H-indole 

5- (2-chlorobenzoyl)amino-3-(1 -(sec-butvl)-l .2.3,6-tetrahydropyridin-4-yl)-1 H-indole 

6- (2-chlorobenz<yl)amino-3-(1 -(tert-butyl)-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indde 
5-(2-cWorobenzoyI)-N-ethylamino-3-(1-pertyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indole 
5-(2-chlorobenzcyl)amino-3-(l -(2-pentyl)- 1 .2.3.6-tetrahydropyridin-4-yl)- 1 H-indole 
5-(2-chlorobenzoy!)amino-3-(1 -(3-pentyl)-1 ,2.3,6-te1rahydropyridin-4-yl)-1 H-indole 
5-(2-chlorobenzpyl)amino-3-(1 -neopentyl-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-chlorobenzcyl)amino-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{3-bromobenzoyl)amino-3-(1 -propyl-1 ,2,3,6-telrahydropyridin-4-yl)- 1 H-indole 
5-(2-iodobenzoyl)-N-propylaniino-3-(1 -(s^-butyl)-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{3-ethylbenz<yl)amino-3-(1 -propyl-1 .2,3,6-telrahydropyridin-4-yl)-1 H-indole 
5-(4-propylbenzoyl)amino-3-(1 -(te!l-butyl)-1 ,2,3,6-tetrarvdropyridin-4-yl)-1 H-indole 
5-(2-propylbenzoyl)amino-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-butylbenzoyl)amino-3-(1 -propyl-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-ethoxybenzoyl)amino-3-(1 -(sec-butyl)- 1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-ethoxybenzoyl)-N-isopropylamino-3-(1-(3-pentyl)-1,2,3,6-tetrahydropyridin-4-yl)-1H-ind^ 
5-(3-propoxybenzoyl)anfiino-3-(1 -(2-pentyl)-l .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-butoxybenzoyOamino-3-(1 -elhyl-1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-butoxybenzoyl)amino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-pentoxybenzoyl)amino-3-(1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-hexyloxybenzoyl)amino-3-(1 -(sec-butyl)-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{3-heptyloxybenzoyi)amino-3-(1-hexyl-1 .2,3,6-tetrahydropyridin-4-yI)-1 H-indole 
5-(2-octylQxybenzoyl)amino-3-(1 -neopentyl-1 .2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-octylo3^enzoyl)amino-3-(1 -(2-pentyl)-1 ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-octylo^enzoyl)amino-3-(1 -(lfirt-butyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-methylthiobenzoyl)amino-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-propylthiobenzoyl)-N-butylamino-3-(1 -methyl-1 .2,3,6-tetrahydropyridin-4-yi)-1 H-indole 
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5-(2-propylthioben2oyl)amino-3-(1 -butyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-butylthiobenzoyl)amino-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-nitrobenzoyl)amino-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-cyanobenzoyi)amlno-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-(dimethylamino)benzoyl)amino-3-(1 -neopentyl-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-(diethylamino)benzoyl)amino-3-(1 -(sec-butyl)-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-(dipropylamino)benzoyl)amino-3-(1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-trif luoromethoxybenzoyl)amino-3-(1 -ethyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-trif [uoromethoxybenzoyl)amino-3-(1 -isobutyl-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-1brnnylbenzoyl)amino-3-{1 -(2-penlyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-acetylbenzoyl)amino-3-(1 -hexyl-l .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-(propanoyl}benzoyl)amlno-3-(1 -bulyl-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(4-(propanoyl)benzoyl)amino-3-(1 -pentyl-1 ,2,3,6-tetralTydropyridin-4-yl)-1 Hnndole 
5-(3-(butanoyl)benzoyl)amino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-(benzoyl)benzoyl)amino-3-{1 -(3-pentyl)-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-methanesulfonylbenzoyl)amino-3-{1 -^^-butyl)-! ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-ethanesulfonylbenzoyl)amino-3-(1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-bLitanesulfonylbenzoyl)amino-3-(1 -ethyl-1 ,2.3.6-tetrahydropyridin-4-yQ-1 H-indole 
5-(3-bulanesulfDrylbenzc^)ar™no-3-(1 -isobutyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-phenylbenzoyl)amino-3-(1 -(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2,3-dibromo)benzoylamino-3-(1 -Isopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndole 
5-(2-bromo-3-iodo)benzoylamino-3-{1 -(2-pentyl)-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3,4<Jifluoro)ben2oylamino-3-(1 -butyl-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-chloro-4-bromo)benzoylamlno-3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-bronrK)-4-f luoro)benzoylamino-3-(1 -methyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2,4-dllodo)benz<vlamlno-3-(1 -(sgc4xjtyl)-1 ,2,3.fr-tetrahydropyridln-4-yl)-1 H-indole 
5-(2-chloro-5-iodo)benzoylamino-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-f luoro-6-iodo)benzoylamino-3-(1 -(tert-butyl)-1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indole 
5-(3-f luoro-5-chloro)benzoylamino-3-(1 -(2-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -ethyl-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-lndole 
5-(2-thienoyl)amino-3-(1 -propyl-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{2-thien(vl)amino-3-(1 -isopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -butyi-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -isobutyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -(sec-butyl) -1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -(tert-butyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -pentyl-l ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienc^amino-3-(1 -{2-pen1yl)-1 ,2.3,6-tetrah>dro|:yridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-{1 -neopentyl-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-{1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-{1 -ethyl-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl}arrtino-3-{1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyOamino-3-(1 -isopropyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -butyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -isobutyi-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{3-thienoyl)amino-3-(1 -(sec-butyl)-l ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -(tert-butyl)-l ,2,3,6-tetrahydropyridln-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -pentyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thien(^amino-3-(1 -(2-pentyO-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -hexyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-furoyl)amlno-3-(1 -ethyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -propyi-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -isopropyl-1 .2,3.6-tetrahydroRyridin-4-yl)-1 H-indde 
5-(2-furoyOamino-3-{1 -butyl-1 .2,3.6-tetrahydropyridln-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -isobutyl-1 ,2,3, 6-tetrahydropyridin-4-yO-1 H-indole 
5-(2-furoyl)amino-3-{1 -(sec-butyl)- 1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indde 
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5-(2-furoyDamino-3-(1 -(tert-butyl)piperidin-4-yl)-1 H-indole 
5-(2-furc^)amino-3-(1 -pentyl-1 ,2.3,6-tetrahydropyridin-4-yO-1 H-lndole 
5-(2-f uroyl)amino-3-(1 -(2-pentyl)-1 .2.3,6-tetrahydropyridln-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -(3-pentyl)-1 ,2,3,6-tetrahydropyridln-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -neopentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-{2-f uroyl)amino-3-(1 -hexyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-f uroyl)amino-3-{1 -ethyl-1 .2,3,6-tetrah3^ropyridin-4-yl)-1 H-lndole 
5-(3-furoyl)amino-3-(1 -propyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-f uroyl)amino-3-(1 -lsopropyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1 -butyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1-isobiityl-1.2,3,6-tetrahydropyridin-4-yl)-1H-indoIe 
5-(3-fur<y!)amino-3-(1 -feee-butyO-1 ,2.3.6-telimhydropyrldin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1 -Qert-butyi)-! ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1 -pentyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

5-(3-furoyl)amino-3-(1 -(2-pentyI)-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole naphthalene-2-suHbnate 

5-(3-furcyl)amino-3-(1 -(3-pentyl)-1 ,2.3.6-tetrahydropyridin-4-yl)-1 H-indole 

5-(3-furoyl)amino-3-{1 -neopentyl-1 ,2,3,6-tetrahydropyridln-4-yI)-1 H-indole 

5-(3-furoyl)amino-3-(1 -hexyl-1 .2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

5-(propanoyOamino-3-(1 -neopentylpiperidin-4-yl)-1 H-indole mandalate 

5-(2-methylprapanoyl)aniino-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indole 

5-(2-methyl-4-butyn-1 -oyl)aniino-3-(1 -(terl-butyl)piperidin-4-yl)-1 H-indole 

5-(2-methylbutanoyl)-N-methylamino-3-(1 -ethylpiperldln-4-yO-1 H-indole 

5-(hex-3-enoyl)amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 

5-(cyclohexaneacetyl)amino-3-(1 -isopropylpiperidin-4-yl)-1 H-indde 

5-(cyclohQptylcarbonyl)amino-3-(1 -butylpiperidin-4-yl}-1 H-indole 

5-{4-phenylbutanoyl)amino-3-(1 -isopropyIpiperidin-4-yl)-1 H-indole 

5-(5-phenylpentanoyl)amino-3-(1 -(2-pentyl)piperidln-4-yl)-1 H-lndole 

5-(3-phenoxypropanoyl)amino-3-{1 -neopentylpiperidin-4-yl)-1 H-indole 

5-(5-phenoxypentanoyl)amino-3-(1 -neopentylpiperidin-4-yl)-1 H-indole 

5-(3-propoxypropanoyl)amino-3-(1 -isopropylpiperidin-4-yl)-l H-indole 

5-(5-methoxypentan<^0amino-3-(1 -isopropylplperldin-4-yQ-1 H-indole 

5-((3-proporycaitK)nyl)propanoyl)amino-3-(1 -isobutylpiperidin-4-yl)-1 H-indole 

5-((5-methoxycarbonyOpentanoyl)amino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 

5-(benzoyl-N-ethyI)amino-3-(1 -ethylpiperidin-4-yl)-1 H-indole 

5-benzoylamino-3-(1 -propylpiperidin-4-yl)-1 H-indole 

5-benzoylamino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 

5-benzoylanilno-3-(1 -butylpiperidin-4-yl)-1 H-indole 

5-benzoylamino-3-ft)iperidln-4-yl)-1 H-indde 

5-benzoylamino-3-(1 -isobLitylpiperidin-4-yl)-1 H-indde 

5-benzoyIamino-3-(1 -(sgc-butyl)piperidin-4-yl)-1 H4ndde 

5-benzoy!amino-3-(1 -(tert-butyl)piperidin-4-yl)-1 H-indole hydrochloride 

5-benzoyl-N-propyjamino-3-{1 -pentylpiperidin-4-yl)-1 H-indole 

5-benzoylamino-3-(1 -{2-pentyl)piperidln-4-yl)-1 H-indole 

5-benzoylamino-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indde 

5-benzoylamino-3-(1 -neopenlylplperidin-4-yO-1 H-indde 

5-benzoylamino-3-(1 -hexylpiperidin-4-yl)-1 H-indole 

5-(4-f luorobenzoyl)amino-3-(1 -ethylpiperidin-4-yl)-1 H-lndole 

5-(4-f luorobenzoyl)amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 

5-(4-f luorobenzoyl)aniino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 

5-(4-f luorobenz(^amtno-3-(1 -butylpiperidin-4-yO-1 H-indole 

5-(*-fluorobenzoyl)amino-3-(1 -isobutylpiperidin-4-yl)-1 H-lndole 

5-(4-f luorobenzoyl)amino-3-(1 -(sec-butyl)piperidin-4-yl)-1 H-indole 

5-(4-f luorobenzoyl)amino-3-(1 -(te[t-butyl)piperidin-4-yl)-1 H-lndole 

5-(4-f luorobenzoyl)amino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 

5-(4-f luorobenzoyl)amino-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indole 

5-(4-f luorobenzoyl)amino-3-{1 -(3-pentyl)piperidin-4-yl)-1 H-indole 

5-(4-f luorobenzoyOamino-3-(1 -neopeiTtylpiperidin-4-yD-1 H-indole f umarate 

5-(4-f luorobenzc^amino-3-(1 -hexyIpiperidin-4-yl)-1 H-indde 

5-(2-chlorobenzoyl)amino-3-(1 -ethy!piperidin-4-yl)-1 H-indde 
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5-(2-chlorobenzoyl)amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(2-chlorobenzpyl)amino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 
5-(2-chlorobenzoyl)amrno-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(2-chloroben2oyl)amlno-3-(1 •'isobutylpiperidin-4-yl)-1 H-indole 
5-(2-chlorobenzoyl)amino-3-(1 -(sec-butyl)piperidin-4-yl)-1 H-indole 
5-(2-chlorobenzpyl}amino-3-(1 -(tert-butyl)piperidtn-4-vl)-1 H-indole 
5-(2-chlorobenzoyl)amino-3-(1 •pentyipiperidin-4-yO-1 H-indole 
5-(2-chlorobenzoyl)amino-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indole 
5-(2-chlorobenzoyl)amino-3-{1 -{3-pentyl)piperidin-4-yl)-1 H-indole 
5-(2-chlorobenzoyl)amino-3-(1 -neopentylpiperidin-4-yl)-1 H-rndole 
5-(2-chlorobenzoyl)amino-3-(1 -hexylpiperidln-4-yl)-1 H-indole 
5-(2-bromobenzoyl)amlno-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(4-ethylbenzoyl)amino-3-(1 -ethylpiperidin-4-yl)-1 H-indole 
5-(2-ethylbenzoyl)amino-3-(1 -isobutylpiperidin-4-yl)-1 H-indole 
5-(3-propylbenzoyl)amino-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indoIe 
5-(4-biJtylbenzoyl)amlno-3-(1 -methylpiperidin-4-yl)-1 H-indole 
5-(2-butylbenzoyl)amino-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(3-ethoxybenzoyl)amino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(2-prop(»(yben^]anriino-3-(1 -gert-butyl)piperidin-4-yl)-1 H-indole 
5-(3-butoxybenzoyl)amino-3-(1 -isopropylpiperidln-4-yl)-1 H-indole 
5-(4-pentyloxybenzoyl)amino-3-(1 -methylpiperidln-4-yl)-1 H-indole 
5-(2-pentyloxybenzoyi)amino-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(2-hexyloxybenzoyl)amino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(4-hexyloxybenzoyl)amrno-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indole 
5-(2*methylthiobenzoyl}amino-3-(1 -isobutylpiperidin-4-yl)-1 H-indole 
5-(2-ethylthiobenzoyl)amino-3-(1 -ethylpiperidin-4-yl)-1 H-indole 
5-(3-propylthiobenzoyOamlno-3-(1 -propylplperidin-4-yl)-1 H-indole 
5-(3-nitrobenzoyOamino-3-(1 -isobutylpiperidin-4-yl)-1 H-lndde 
5-(3-cyanobenzoyl)amino-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indole 
5-(4-(di methylamlno)benzoyl)amlno-3-( 1 -isobutylpiperidin-4-yl)- 1 H-indole 
5-(2-(dietliylamino)benzoyl)-N-propylamino-3-(1-butylpiperidin-4-yl)-1 H-indole 
5-(4-(diethylamino)benzoyl}anr^no-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(3-(dibutylamino)benzoyOamlno-3-(1 -methylplperidin-4-yl)-1 H-indole 
5-(4-trifluoromethoxybenzoyl)amino-3-(1-isopropylpiperidin-4-yl)-1 H-indole 
5-(4-(formyl)benzoyl)amino-3-(1 -(sec-bLJtyl)piperidin-4-yl)-1 H-indole 
5-(2-(formyl)benzoyl)amino-3-(1 -neopentylpiperidin-4-yl)-1 H-indole 
5-(2-(acetyl)benzoyl)aniino-3-(1 -(3-pentyi)piperidin-4-yl}-1 H-lndole 
5-(3-(propanoyl)benzpyl)amino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(3-(butanoyl)benzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 
5-(2-(butanoyl)benzoyI)amino-3-{1 -neopentylplperidln-4-yl)-1 H-indole 
5-(2-ff)enzoyl)benzoyl)amino-3-(1 -pentylpiperidin-4-yl)-1 H-indole 
5-(2-(methanesulfonyl)benzoyl)amino-3-{1-butylpiperidin-4-yI)-1 H-indole 
5-(3-(propanesulfbnyl)benzoyl)amino-3-(1-methylpiperidin-4-yl)-1 H-indole 
5-(2-bLitanesulfonylbenzoyl)amino-3-(1 -isopropylpipeiidln-4-yl)-1 H-indole 
5-(3-phenybenzpyl}amino-3-(1 -ael-biityl)piperidin-4-yl)-1 H-indole 
5-(2,3-dibromo)benzoyl-N-isopropylamino-3-(1-isopropylpiperidln-4-yl)-1 H-indole 
5-(2-bronrio-3-iodo)benzoylamino-3-(1-(2-pentyl)piperidin-4-yl)-1H-lndole 
5-(3,4-dif luoro)benzoylamino-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(3-chloro-4-bronio)benzoylamino-3-( 1 -(3-pentyl)piperidin-4-yl) -1 H-indole 
5-(2-bromo-4-f luoro)benzoylamino(3-(1 -methylpiperidin-4-yl)-1 H-indole 
5-(2,4-diiodo)benzoylanftino-(3-(1 -(^-butyl)plperidin-4-yl)-1 H-indole 
5-(2-chloro-5-iodo)benzoyiamino-(3-(1 -h6xylpiperidin-4-yl)-1 H-indole 
5-(2-fluoro-6-iodo)benzoylamino-(3-(1-Qert-butyl)piperidin-4-yl)-1 H-indole 
5-(3-fluoro-5-chloro)benzoylamino-3-(1-(2-pentyl)piperidin-4-yl)-1 H-indole 
5-(2-thlenoyl)-N-butylamino-3-(1 -ethylpiperidin-4-yl)-1 H-indole 
5-(2-thienoyl}amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(2-thienc^amino-3-(1 -lsopropylpiperidin-4-yO-1 H-indole 
5-(2-thienoyl)amino-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(2-thlenoyOamino-3-(1 -isobutylpiperidin-4-yl)-1 H-lndole 
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5-(2-thienoyl)amino-3-(1 -(sec-butyl)piperidin-4-yi)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -(^-butyl)p]peridin-4-yl)-1 H-indole 
5-(2-thienoyl)amino-3-(1 -pentyfpiperidin-4-yl)-1 H-indole 
5-(2-thienoy!)amino-3-(1 -(2-pefTtyi)piperidin-4-yl)-1 H-indole 
5-(2-thienoyi)amino-3-(1 -(3-pen^plperidin-4-yl)-1 H-indole 
5-{2-thienoy!)amino-3-(1 -neopentylpiperidin-4-yO-1 H-indole 
5-(2-thienoyl)amino-3-(1 -hexylpiperidin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -ethylplperidln-4-yl)-1 H-indole 
5-(3-tlilenoyl)amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -isopropylpiperidin-4-yO-1 H-indole 
5-(3-thienoyl)annino-3-(1 -butylpiperidin-4-yl)-1 H-indole 
5-(3-thienoyOamino-3-(1 -lsobutylpiperidin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -(sec-butyl)piperidln-4-yl)-1 H-indole 
5-(3-thienoyl)amlno-3-(1 -(i£rl-butyOpiperidin-4-yl)-1 H-indole 
5-(3-thienoyl)amlno-3-(1 -pentyIpiperidin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -(2-pentyl)piperrdin-4-yl)-1 H-indole 
5-(3-thienoyl)am«no-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indole 
5-(3-threnoyl)amino-3-(1 -neopentylpiperidin-4-yl)-1 H-indole 
5-(3-thienoyl)amino-3-(1 -hexylplperidin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -ethyipiperidin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 
5-(2-furpyl)amino-3-(1 -butylpiper[din-4-yl)-1 H-indole 
5-(2-furcyl)ainino-3-(1 -isobutylpiperidin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -(sec-butyl)piperidin-4-yl)-1 H-indole 
5-(2-furcyl)amino-3-{1 -{iert-butyl)piperidin-4-yl)-1 H-indde 
5-(2-furoyl)amino-3-(1 -pentylpiperidin-4-yl)-1 H-indoIe 
5-(2-furoyl)amino-3-(1 -(2-pentyl)piperidin-4-yl)-1 H-indole 
5-{2-furoyl)amino-3-(1 -{3-pentyl)piperidin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -neopentyIpiperidin-4-yl)-1 H-indole 
5-(2-furoyl)amino-3-(1 -hexylpiperidin-4-yO-1 H-indole 
5-(3-furoyl)amino-3-(1 -ethytpiperidin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1 -propylpiperidin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-{1 -isopropylpiperidin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-{1 -butylpiperidin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1 -isobutyipiperidin-4-yl)-1 H-indole 
5-(3-furcyl)anriino-3-(1 -fege-butyl)piperidin-4-yl)-1 H-indde 
5-(3-fur<yl)amino-3-(1 -flM-butyl)plpeiidin-4-yO-1 H-indole 
5-(3-furoyl)amino-3-(1 -pentylpiperidin-4-yO-1 H-indole 
5-(3-furoyl)amino-3-(1 -{2-pentyl)piperldin-4-yl)-1 H-indole 
5-(3-furoyl)amino-3-(1 -(3-pentyl)piperidin-4-yl)-1 H-indole 
5-{3-furoyl)amino-3-(1 -neopentyIpiperidin-4-yl)-1 H-indole 
5-(3-fur<yl)d"™no-3-(1 ■hexylpiperidin-4-yl)-1 H-indole 

N-[pyridin-2-yl]-5-carboxamido-3-(1-methyl-1 ,2.5.6-tetrahydropyridin-4-yl)-1 H-indole 

N-[fur-3-yl]-5-carbaxamido-3-(1 -methyl-1 ,2,5.6-telrahydropyridin-4-yO-1 H-indole 

N-[pyrazo!-3-yl]-5-carboxamido-3-(1-methyl-1.2,5.6-tetrahydropyridin-4-yl)-1 H-indole 

N-[thiazol-2-yl]-5-carboxamido-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yO-1 H-indole 

N-[quinolin-4-yl]-5-carboxamido-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl)-1 H-indde 

N-[imidazoI-4-yl]-5-carbQxamido-3-{1 -methylpiperidin-4-yl)-1 H-indole 

N-[fur-3-yl]-5-carbQxamido-3-(1 -melhyl-1 ,2.5.6-tetrahydropyridin-4-yl)-1 H-indole 

N-[pyrimidin-5-yl]-5-carbaxanriido-3-(1 -methylpiperidln-4-yl)-1 H-indde 

N-[indol-2-yl]-5-carboxamido-3-(1 -methylpiperidin-4-yl)-1 H-indole 

N-[isoxazol-5-yl]-5-carboxamido-3-(1 -methylpiperidin-4-yl)-1 H-indole 
The compounds of this Invention are prepared by methods well known to one of ordinary skill in the art, such as 
that generally described in US. #4,443.451 , hereby incorporated by reference. While the simple indoles required for the 
preparation of the compounds of this invention are generally commercially available, their preparations are described in 
Robinson. The Fischer indole Synthesis, Wiley, New York (1983); Hamel, etaf.. Journal of Organic Chemtetry, Sa 6372 
(1994); and Russell, etal.. Organic Preparations and Procedures International, 12. 391 (1985). 
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The compounds of the invention where X is -NR^S02R^ may be prepared by first modifying an appropriate 5-ami- 
noindole. When is hydrogen, the 5-aminoindole is reacted with an appropriate sulfonyl hallde or anhydride to give 
the corresponding sulfonamide. When R^ is lower alkyi, however, the 5-aminoindole is first acylated, and then reduced 
with an appropriate hydride reducing agent. Alternatively, the 5-aminoindole may be reductively alkylated with an appro- 
5 priate aldehyde or tetone In the presence of a suitable hydride reducing agent to give the appropriately substituted 
Indole. These substituted indoles are then reacted with a suHbnyl halide or anhydride to give the con-esponding sulfon- 
amide. This chemistry Is illustrated in Synthetic Scheme I, where M is methoxy, ethoxy. methyl, ethyl, propyl, or isopro- 
pyl, LQ is chloro or bromo, and . R^, and R^ are as defined supra. 
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When is to be hydrogen, a solution of &-aminoindole in a suitable solvent, such as tetrahydrofuran, dioxane, die- 
thyl ether or dimethyHbrmamide. at a temperature from about ambient to about 0*^, is reacted with a commercially 
available R^-suHbnyl halide or R^-sulfonic anhydride in the presence of a suitable base such as pyridine or triethyl- 
amine. The resultant sulfonamide may be isolated by dilution of the reaction mixture with water, adjustment of pH, and 
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extraction with a water immiscible solvent such as dichloromethane. The product may be used for further reaction as 
recovered, or may be purified by chromatography, or by recrystallization from a suitable solvent. 

When is to be lower alkyi, a solution of 5-aminoindole in a suitable solvent, such as tetrahydrofuran. dioxane, or 
diethyl ether, at a temperature from about ambient to about O^C, is reacted with a compound of structure M-C(0)-halo 

5 in the presence of a suitable base such as pyridine or triethylamine. The resultant compound is isolated by dilution of 
the reaction mixture with water and extraction with a water immiscible solvent such as dichloromethane. This acylated 
product may either be purified chromatographically or used directly in the subsequent step. The acylated product is then 
dissolved in a suitable solvent, such as tetrahydrofuran or diethyl ether, at a temperature from about ambient to atDOut 
0°C, and is treated with a suitable hydride reducing agent such as diborane or lithium aluminum hydride. The reaction 

10 is stirred from 1 to 24 hours and is then treated with aqueous solution of sodium sulfate. The resultant suspension is 
filtered, and the filtrate concentrated under reduced pressure. The product may be used for further reaction as is, puri- 
fied by chromatography, or recrystallized from a suitable solvent. 

Alternatively, a solution of a 5-aminoindole in a solvent suitable for the azeotropic removal of water, such as toluene, 
benzene or cyclohexane, is reacted at reflux witii an appropriate aldehyde or ketone, such as formaldehyde, acetalde- 

15 hyde, propanai, butanal or acetone, in the presence of 0.1-10% of a proton source such as ^-toluenesulfonic acid. 
When tiie reaction is complete the volatiles are removed under reduced pressure and tiie residue redissolved in an 
alkanoi such as methanol or ethanol. This solution is then subjected to hydrogenation conditions, or is treated with an 
appropriate hydride reducing agent, such as sodium borohydride or, preferably, sodium cyanoborohydrkle in tiie pres- 
ence of an anhydrous acid such as hydrogen chloride. The reaction is then diluted with water, treated with base and 

20 extracted into a water Immiscible solvent such as dichloromethane. The product may be used as is for furtiier reaction, 
purified by chromatography or crystallized from a suitable solvent. This product is now treated with a commercially avail- 
able R^-suHbnyl halide or R^-sulfonic anhydride as described supra to give the required sulfonamides. 

Compounds of the Invention where X is -S-R^, -C{0)R^ or -C(0)NR^R^^ are prepared by first converting a 5-bro- 
moindole into a 5-bromo-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-lndole or 5-bronfK>3-(1i3iperidin-4-yl)-1H-indole. Com- 

25 pounds of the invention where X is -NR^R^ -NHC(Q)NR^^R^ \ -NHC{0)OR^2 ^ ,m^^C[0)H^^ are prepared by first 
converting a 5-nitro- or 5-aminoindole into a 5-nitro- or 5-amino-3-{1 ,2,3.6-tetrahydropyridin-4-yl)-l H-indole or into the 
corresponding 5-nitro- or 5-amino-(1-piperidin-4-yl)-1 H-indole. Compounds of the invention where X is -NR^S02R® or 
-NR^^C(0)R^^ may be prepared by converting tiie appropriately substituted indole into the corresponding 3-(1, 2,3,6- 
tetrahydropyridin-4-yl)-1H-indole or 3-(1-piperidin-4-yl)-1H-indole. This chemistry is illustrated in Synthetic Scheme II. 

30 where Y is nitro. amino, bromo, -NR^^CCOjR^"*, or -NR^S02R®. and R. R\ R^. R^, R^^ and R^"^ are as defined supra. 
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Synthetic Schemg^ TT 
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The S-substituted indole is condensed with a 4-piperidone in the presence of a suitable base to give the corre- 
sponding 5-substituted-3-(1,2,3.6-tetrahydropyridin-4-yl)-1H-indole. The reaction is performed by first dissolving an 
excess of the base* ^ically sodium or potassium hydroxide, in a lower alkanol, typically methanol or ethanol. The 
indole and two equivalents of the 4-piperidone are then added and the reaction refluxed for 8-72 hours. The resulting 
45 5-substrtuted-3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indoles may be isolated from the reaction mixture by the addition of 
water. Compounds which precipitate may be isolated directly by filtration while others may be extracted by adjusting the 
pH of the solution and extracting with a water immiscible solvent such as ethyl acetate or dichloromethane. The com- 
pounds recovered may be used directly in sul3sequent steps or first purified 1:^ silica gel chromatography or recrystalli- 
zation from a suitable solvent. 

50 The 5-substituted-3-(1 -subslituted-1 ,2,3.6-telrahydropyridin-4-yO-1 H-indoles may be used to prepare other com- 
pounds of the invention or. if desired, may be hydrogenated over a preGk>us metal catalyst, such as palladium on car- 
bon, to give the corresponding 5-substituted-3-(piperidin-4-yl)-1 H-indoles. When Y is bromo, a hydrogenatlon catalyst 
such as sulfided platinum on cart)on. platinum oxide, or a mixed catalyst system of sulfided platinum on carbon with 
platinum oxide is used to prevent hydrogenolysis of the 5-bromo substituent during reduction of the tetrahydro-pyridinyl 

55 double bond. The hydrogenab'on solvent may consist of a lower alkanol, such as methanol or ethanol, tetrahydrofuran. 
or a mixed solvent system of tetrahydrof uran and ethyl acetate. The hydrogenatlon may be performed at an initial hydro- 
gen pressure of 20-80 p.s.i.. preferably from 50-60 p.s.i.. at 0-60^C, preferably at ambient temperature to 40°C. for 1 
hour to 3 days. Additional charges of hydrogen may be required to drive the reaction to completion depending on the 
specific substrate. The 5-subslituted-3-(piperidin-4-yl)-1 H-indoles prepared in this manner are isolated by removal of 
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the catalyst by filtration followed by concentration of the reaction solvent under reduced pressure. The product recov- 
ered may be used directly In a subsequent step or further purified by chromatography, or by recrystaillzation from a suit- 
able solvent. 

As an alternative to hydrogenation, the 5-substituted-3-(1.2,3,6-tetrahydro-4-pyridinyl}-1H-indoles may be con- 
5 verted to the corresponding 5-substituted-3-(piperidin-4-yO-1 H-inddes by treatment with trifluoroacetic ackJ/triethylsi- 
lane if desired. The 5-substituted-3-(1-substituted-1,2,5.6-tetrahydro-4-pyridinyl)-1H-indole is dissolved in 
trifluoroacetic acid to which is added an excess, 1 .1 -10.0 equivalents, of triethylsilane. The reaction mixture is stirred at 
about ambient temperature for from about 1 to about 46 hours at which time the reaction mixture is concentrated under 
reduced pressure. The residue is then treated with 2N sodium or potassium hydroxide and the mixture extracted with a 
10 water immiscible solvent such as dichloromethane or diethyl ether. The resultant 5-sub6titiJted-3-(piperidin-4-yl)-1H- 
indole is purified by column chromatography if desired. 

The skilled artisan will appreciate that the 5-nitro subsb'tuent may be reduced before or after condensation with an 
appropriate 4-piperidone. Additionally, the nttro group and the 1,2,3,6-tetrahydropyridinyt dout)le bond may be hydro- 
genated simultaneously if desired. 
15 The compounds of the invention where X is -S-R^ are prepared from the corresponding 5-bromo-3-(1 ,2,3.6-tetrahy- 
dropyridin-4-yl)-1H-indoles or 5-bromo-3-(piperidin-4-yl)-lH-indoles as illustrated in Synthetic Scheme III, where A, B, 
R'' and R^ are as defined supra and R « CyC^ alkyl. 

20 ^vnt^^tiQ Schema 1^1 
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35 The 5-bromo-3-(1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indoles or 5-bromo-3-(piperidin-4-yl)-1 H-indoles in a suitable aprotic 
solvent, such as diethyl ether or tetrahydrofuran, are cooled to about O^C and treated with potassium hydride to depro- 
tonate the indole nucleus at the 1 -position. While other hydrides are useful for this deprotonation. the resultant potas- 
sium salt is more soluble in typical reaction solvents. The reaction mixture is then cooled to about -78^0 and halogen- 
metal exchange effected by the addition of two equivalents of t-butyllithlum. To this dianion solution are then added an 

40 appropriate disulfide and the reaction mixture allowed to warm to ambient temperature. The compound of the invention 
is isolated by treating the reaction mixture with aqueous base, such as sodium or potassium hydroxide, and then 
extracting with a water immisible solvent such as diethyl ether or dichloromethane. The reaction product may then be 
purified by column chromatography. 

Compounds of the invention where X is -C(0)F^^ or -C(0)NR^R^^ are prepared from the corresponding 5-bromo- 

45 3-(1,2,3,6-tetrahydropyridin-4-yl)-1 H-indoles or 5-bromo-3-(piperidin-4-yi)-1 H-indoles as illustrated in Synthetic 
Scheme IV, where A, R\ R^, R^ and R^^ are as defined supra and R = €^€4 alkyl. 
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Synthetic Scheme IV 

CH 
I 




The dianion of the 5-bromo-3-{1,2,3,6-tetrahydropyridin-4-yl)-1H-indoles or 5-bromo-3-(1-substituted-piperidin-4- 
yl)-1 H-indole, prepared as described supra, is then treated with N,N'-dimethyl-N,N'-dimethoxyurea. The resulting N- 
methyl-N-methoxy-5-carboxamido-1 H-indole is isolated by treating the reaction mixture with aqueous base, such as 
sodium or potassium hydroxide, and then extracting with a water immisible solvent such as diethyl ether or dichlo- 
romethana The reaction product may then be purified by column chromatography. 

Compounds of the invention where X is -C(0)R^ are prepared by reacting a solution of the N-methyl-N-methoxy-5- 
cafboxamido-3-(1 ,2,3,6-telrahydropyridin-4-yO-1 H-indole or N-methyl-N-methQxy-€-cart)oxamido-3-(piperidin*4-yl)-1 H- 
indoie in a suitable solvent, such as diethyl ether or tetrahydrofuran, at about 0*^C, with an appropriate reagent such as 
an aryl- or alkyllithium or an alkyi or aryl Grignard reagent These reagents are either commercially available or may be 
prepared by methods well known to one of ordinary skill in the art. The aryl- or alkyllithium reagents are conveniently 
prepared by treating an appropriate aryl or alkyI halide with n-k)utyllithium. The aryl or all^l Grignard reagents may be 
prepared treating an appropriate aryl or alM halide with magnesium. The ocmipounds of interest may be Isolated t>y 
aqueous work-up followed by extraction into a water immiscible solvent such as diethyl ether or dk^hloromethane, and 
then purified by chromatography, or by recrystallization from a suitatile solvent. 

The skilled artisan will also appreciate that the compounds of the invention where X is -C(0)R^ are also available 
by the reaction of the dianion of either a 5-bromo-3-(1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole or a 5-bromo-3-(piperidin- 
4-yl)-1 H-indole with an appropriate aryl or alkyI N-methyl-N-methoxycart)Oxamide. These cart)oxamides are prepared 
from the corresponding carboxylic adds and N-methyl-N-methoxyamine under standard peptide coupling conditions 
using N,N*-dicydohexylcarbodiimide. 

Compounds of the Invention where X is -C{0)NR'*R^^ are prepared by reacting a solution of the N-methyl-N-meth- 
oxy-5-cait)Oxamido-3-(1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indole or N-methyl-N-methoxy-5-cartx)xamido-3-(piperidin-4- 
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yl)-1 H-lndole in a suitable solvent, such as diethyl ether or tetrahydrofuran, at about O^C, with the anion of an appropri- 
ate amine. These anions are prepared by treating the appropriate amine with n-butyliithium. The compounds of interest 
may be isolated by aqueous work-up followed by extraction into a water immiscible solvent such as diethyl ether or 
dichloromethane, and then purified by chromatography, or by recrystallization from a suitable solvent. 

Afternatively, compounds of the invention where X is -C(0)NR^R''^ are prepared by subjecting an appropriate 
indole 5-carboxyllc acid and an appropriate amine to standard peptide coupling conditions. The Indole 5-carboxylic acid 
in an appropriate solvent may be treated with oxalyl chloride, thionyl chloride or phosphorous tribromide in an appropri- 
ate solvent, for example toluene, to prepare the con-esponding acid halide. The acid halide in a suitable solvent, for 
example tetrahydrofuran or dimethylformamide, may be treated with an amine of formula HNR^R''^ in the presence of 
a suitable base such as triethylamine, pyridine or dimethylaminopyridine to provide the desired compound. The product 
may be isolated by aqueous work-up followed by extraction into a water immiscible solvent such as diethyl ether, ethyl 
acetate or dichloromethane. and then purified by chromatography, or by recrystallization from a suitable solvent. 

Preferably, compounds of the invention where X is -C(0)NR^R'*^ are prepared by reacting the appropriate indole 5- 
cart>oxylic add with an appropriate amine In the presence of typical peptide coupling reagents such as N.N'-carbonyl- 
dilmidazole (CDI), N.N*-dlcyclohexylcarbodilmide (DCC) and 1-(3-dlmethylaminopropyl)-3-ethyk;artxxJiimlde hydrochlo- 
ride (EDO). 

Compounds of the invention where X is -NR^R^, -NHC(Q)NR^°R^\ -NHC(0)OR^2 -NR^3C(0)R^^ are prepared 
by reacting the appropriate 5-amlno-3-(1 ,2.3.6-tetrahydropyridln-4-yl)-1 H-lndole or 5-amino-3-(piperidin-4-yl)-1 H-indole 
with a suitable electrophlle. These reactions are illustrated In Synthetk; Scheme V, where A. B, R\ R^ R^, R^°, 
R^^ R^^ and R^^ are as described supra and R = C1-C4 alM- 
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Synthetic Scheme v 




55 Compounds of the invention where X is -NR^R® are pr^ared by treating a solution of the 5-amino-3-(1 ,2,3,6-tet- 
rahydropyridin-4-yl)-1H-tndo[e or 5-anriino-3-(piperidin-4-yl)-1H-indole in a suitable solvent, such as dichloromethane, 
t^rahydrofuran, acetonitrile or dim^hyHbrmamide, with a statable electrophile. such as triffuoromethanesulfonic anhy- 
dride or N-carbethoxyphthalimlde. In the presence of a suitable base such as pyridine or triethylamine. The reaction 
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product is isolated by evaporation of the reaction solvent under reduced pressure. The product may be purified by chro- 
matography, or by crystallization from an appropriate solvent. 

Compounds of the invention where X is -NHC(Q)NR^°R^^ are prepared by treating a solution of the 5-amino-3- 
{1,2,3,6-tetrahydropyridin-4-yl)-1H-indole or 5-amino-3-{piperldin-4-yl)-1H-!ndole in a suitat)le solvent, such as chloro- 

5 form or dichloromethane, with an appropriate isocyanate, isothiocyanate, caitamoyi chloride or caifoamoyi bromide. 
Appropriate cark>ampyl chlorides are available by treating an amine of formula HNR^^R'' ^ with phosgene. When a car- 
bamoyl chloride or cart>amoyl bromide is used, the reactions are performed in the presence of a suitable base. Suitat)le 
bases Include amines typically used as acid scavengers, such as pyridine or triethylamine, or commercially available 
polymer bound bases such as polyvlnylpyridine. If necessary, an excess of the isocyanate, isothiocyanate, carbamoyl 

10 chloride or cart^amoyl bromide is employed to ensure complete reaction of the starting amine. The reactions are per- 
formed at about ambient to about 80X, for from about three hours to about three days. Typically, the product may be 
isolated by washing the reaction mixture with water and concentrating the remaining organics under reduced pressure. 
When an excess of isocyanate, isothiocyanate. carbanrxsyl chloride or carbamoyl bromide has been used, however, a 
polymer bound primary or secondary amine, such as an aminomethylated polystyrene, may be conveniently added to 

15 react with the excess reagent. Isolation of products from reactions where a polymer bound reagent has been used is 
greatly simplified, requiring only filtration of the reaction mixture and then concentration of the filtrate under reduced 
pressure. The product from these reac^ons may be purified chromatographicafly or recrystallized from a suitable sol- 
vent if desired. The skilled artisan will appreciate that compounds of the invention which are iHreas may be converted 
into the coresponding thiourea by treatment with [2.4-bis(4Hfnethoxyphenyl)-1.3<lithia-2.4-diphosphetane-2.4- 

20 disulfide] (Lawesson's Reagent) or phosphorus pentasulfide. 

Compounds of the invention where X is -NHC(0)OR^^ are prepared by reacting the 5-amino-3-(1 ,2.3,6-tetrahydro- 
pyridin-4-yl)-1 H-indole or 5-amino-3-(plperldin-4-yI)-1H-indole with an appropriately substituted chlorofbrmate in the 
presence of a suitable amine under the conditions desaibed in the previous paragraph. Likewise, compounds of the 
invention where X is -NR''^C(0)R''^ are pr^red by reacting the 5-amino-3-(1,2,3.6-tetrahydropyridin-4-yl)-1H-indole 

25 or 5-amino-3-(piperidin-4-yt)-1 H-indole with an appropriate cartxsxylic add chloride, bromide or anhydride, optionally in 
the presence of an acylation catalyst such as dimethylaminopyridine, in tiie presence of a suitable base, such as those 
described supra. 

Alternatively, compounds of the invention where X is -NR''^C(0)R''^ are prepared by reacting the 5-amino-3- 
(1,2,3,6-tetrahydropyridln-4-yl)-1H-indole or 5-amino-3-{piperidin-4-yl)«1H-indole witii an appropriate carboxylic acid 

30 halide. cartx)xylic acid anhydride, or a carboxylic acid in tiie presence of typical peptide coupling reagents such as N, N'- 
cartx>nyldiimidazole (CDI), N,N*-dicyclohexylcartxxliinnide (DOC} and 1-(3<fm6thylaminopropyO-3-ethylcari3odiimide 
hydrochloride (EDC). A polymer supported form of EDC has been described {Tetrahedron Letters, 34(48), 7685 (1993)) 
and Is very useful for tiie preparation of the compounds of the present invention. The product from tiiese reactions is 
isolated and purified as described above. 

35 The skilled artisan will appreciate tiiat the order in which the steps are performed to prepare the compounds of the 
present invention is not important in many cases. For example, compounds where X is -NR^S02R^ are accessible by 
subjecting the 5-amino-3-(1,2,3,6-t^rahydropyridin-4-yl)-1H-indoles or 5-amino-3-(piperldin-4-yl)-1H-indoles to the 
conditions illustrated in Synthetic Scheme 1. Likewise, 5-amlnoindole may be subjected to the reaction sequences illus- 
trated in Synthetic Scheme V prior to reaction with a 4-piperidone as illustrated in Synthetic Scheme (I. The skilled arti- 

40 san will also appreciate that compounds where R is H may be prepared by condensing 4-piperidone with a suitably 
substituted indole to give the corresponding 3-(1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indoles which may then be hydrogen- 
ated if desired. Alternatively, 1-benzyl-4-piperidone may be substituted at any point in the synthesis for a suitably sub- 
stituted 4-piperidone. The benzyl group may tiien be removed by standard hydrogenation conditions after reactions for 
which the secondary amine wouki be incompatible are complete. The 3-(1 ,2,3,6-tetrahydropyrkJin-4-yl)-1 H-indoles may 

45 also be reduced to the corresporxJing 3-(piperidin-4-yl)-1 H-indoles at any convenient point in the synthetic sequence. 
These variations are made apparent in the following Prepar^iorrs and Exanples. 

PREPARATION I 

50 5-bromo-8-(1 -metiTylpiperidin-4-yl)-1 HHndole 

Preparation of $-l:)romQ-3-(1 -methyl-1 .2.3,6-tetrahydrc)pyridin-4-yl)-1 H-indole 

To a solution of 56. 11 gm (306 mMol) potassium hydroxide in 300 mL methanol were added 38 mL (306 mMol) 1- 
55 methyl-4-piperidone followed by 30.0 gm (1 53 mMol) 5-bromo-1 H-indole. Tiie reaction mixture was stirred at reflux for 
1 8 hours. The reaction mixture was then cooled to ambient and diluted with 1 .5 L water. The resultant white solid was 
filtered, washed sequentially with water and diettiyl ettier, and tiien dried under vacuum to give 44.6 gm (100%) 5- 
bromo-3-(1 -methyl-1 ,2.3.6-tetrahydro-4-pyrKlinyl)-1 H-indole. 
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Catalytic hvdroaenation 

To a solution of 44.6 gm (153 mMol) 5-brorno-3-(1-methyl-1,2,3,6-tetrahydro-4-pyrldinyl)-1H-indole in 1.95 L tet- 
rahydrofuran were added 9.0 gm platinum oxide. The reaction mixture was hydrogenated with an Initial hydrogen pres- 
5 sure of GO p.s.i. at ambient temperature for 24 hours. The reaction mixture was filtered and the fitrate concentrated 
under reduced pressure. The residue was recrystallized from acetonitrile to give 32.6 gm (73.7%) of the title compound 
as a white solid. 
MS(m/e): 293(M+). 

Calculated for Ci4Hi7N2Br: Theory: C. 57.32; H. 5.96; N. 9.69. Found: C, 57.35; H, 5.84; N. 9.55. 

10 

PREPARATION II 

N-methyl-N-methQxy-5-carboo(amldo-3-(1 -methylplperidin-4-yl)-1 H-indole 

IS To a suspension of 0.72 gm (3.58 mMol) potassium hydride in 1 6.0 mL tetrahydrofuran at O^C was added a solution 
of 1.0 gm (3.41 mMol) 5-bromo-3-(1-methylpiperldin-4-yl)-1 H-indole in 16.0 mL tetrahydrofuran and the solution stirred 
for about 30 minutes. The resulting mixture was cooled to about -78^C and to it were added 4.4 mL (7.5 mMol) t-butyl 
lithium, which had been preceded to -78^C, via cannula. After about 15 mirKJtes 0.66 gm (3.41 mMol) N,N'<limethyl- 
N.N*-dinfTethQxyurea were added and the reaction mixture was allowed to warm gradually to ambient The reaction mix- 

20 ture was then treated with 5N sodium hydroxide and extracted with diethyl ether. The ether extracts were combined, 
washed with saturated aqueous sodium chloride, dried over sodium sulfete and concentrated under reduced pressure. 
Purification by flash chromatography, elutir^ with 4.5:0.5:0.2 ethyl ac6tate:methanolioluene, gave 0.61 gm (60%) of the 
titie compound. 
MS(m/e):301(M+) 

25 IR: 1632 cm"^ 

Calculated for C17H23N3O2 • 0.25 HgO: Theory: C. 66.75; H. 7.74; N. 13.73. Found: C, 66.47; H. 772; N. 13.69. 

PREPARATION III 

30 2-methyl-5-amino-1 H-indole 

To a solution of 2.0 gm (1 1 .4 mMol) 2-methyl-5-nitro-1 H-indole in 100 mL 1 :1 ethanol:tetrahydrofuran were added 
0.25 gm 5% palladium on cartx)n. The suspension was hydrogenated at ambient temperature at an initial hydrogen 
pressure of 60 p.s.i. After 5 hours the reaction mixture was filtered and tiie filtrate concentrated under reduced pressure 
36 to give 1 .5 gm of a dark brown solid. The solid was purified by flash chromatography, eluting with a gradient of dichlo- 
romethane containing 0-3% methanol, to give 1 .19 gm (71 .7%) of the title compound as light brown plates. 
m.p.=1 54-156^0 
MS(m/e): 147(M+1) 

Calculated for C9H10N2: Theory: C. 73.94; H, 6.89; N, 19.16. Found: C. 74.15; K 6.93; N, 19.27 
40 Many of the 5-(Ci -C4 alkyl)amrno-1 H-indoles required for the preparation of compounds of the invention are avail- 
able through the procedure desalbed in Preparation IV. 

PREPARATION IV 

45 5-melhylamino-1 H-indole 

A. Preparation of N-ethoxvcarbonyl-5-amino-1H-indole 

To a solution of 4.27 gm (32.3 mMol) 5-amino-1 H-indole in 50 mL tetrahydrofuran were added 5.4 mL (38.8 mMol) 
so triethylamine and the reaction mixture was then cooled to O^C. To this solution were then added dropwise 3.4 mL (35.5 
mMof) ethyl chlorofbrmate. After 4 hours the reaction mixture was diluted with 1 N HQ and was then extracted with etiiyl 
acetate. The organic phase was washed sequentially with 1 N HO, water and saturated aqueous sodium chloride. The 
remaining organics were dried over sodium sul^te and concentrated under reduced pressure to give 7.4 gm of a dark 
oil. This oil was purified by flash chromatography, eluting witii a gradient of dichloromethane containing 0-2.5% metha- 
55 nol, to give 4.95 gm (75%) of the title compound as a tan solid. 
m.p.=113-114°C 
MS(nVe):204(M+) 

Calculated for C11H12N2OS: Theory: C. 64.69; H. 5.92; N. 13.72. Found: C. 64.76; H, 5.92; N, 13.76. 
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B. Reduction of N-ethoxvcarfaonvhS-amino-IHHndole 

To a suspension of 6.3 gm (164.5 mMoI) lithium aluminum hydride in 50 mL tetrah/drofuran was added dropwise a 
solution of 4.8 gm (23.5 mMol) N-ethoxycarbonyl-5-amino-1H-indole in 40 mL tetrahydrofuran. The reaction mixture 

5 was heated to reflux until the starting material was consumed as measured by thin-layer chromatography. The reaction 
mixture was then cooled to ambient and treated with saturated aqueous sodium sulfate to destroy excess lithium alu- 
minum hydride. The resulting suspension was filtered and the filtrate concentrated under reduced pressure to give 3.6 
gm of a dark solid. The solid was subjected to flash chromatography, eluting with a gradient of dichloromethane con- 
taining 0-2% methanol, to give 3.3 gm (97.1%) of tiie title compound as a tan solid. 

10 MS(m/e): 146(M+) 

Calculated for C9H10N2: Theory: C, 73.94; H. 6.90; N. 19.16. Found: C. 73.78; H, 6.94; N. 19.04. 

All of the S-suHbnamido-IH-indoles required for the preparation of compounds of the invention are available by 
treating 5-anvrK>-1 H-indole with an appropriate suHonyt chloride as descri3ed in Preparation V. 

15 PREPARATION V 

5-metiianesulfonamido-1 H-indote 

To a solution of 2.0 gm (15.1 mMol) 5-amino-1 H-indole in 25 mL tetrahydrofuran were added 2.4 mL (17.2 mMol) 
20 trietiiylamine. The reaction mixture was cooled in an ice batii as 1.23 mL (15.9 mMol) methanesuHbnyl chloride were 

added dropwise. After 3.5 hours tiie reaction mixture vi»s partitioned between 1 N sodium hydroxide and ethyl acetate. 

The organic phase was extracted twice with 1 N sodium hydroxide. All sodium hydroxide phases were combined. 

adjusted to pH=5 witti acid and extracted well with ethyl acetate. These organic phases were combined, washed 

sequentially with water and saturated aqueous sodium chloride, dried over sodium sulfate and concentrated under 
25 reduced pressure to give 3.0 gm of a purple solid. TNs solid was crystallized from cyclohexane/etiiyl acetate to give 2.5 

gm (78.6%) of the titie compound as light purple crystals. 

m.p.=133-135^C 

MS(m/e): 210(M*) 

Calculated lor C9H13N2O2S: Theory: C. 51.41; H. 4.79; N, 13.32. Found: C, 51.16; H. 4.93; N, 13.27. 

30 

PREPARATION VI 

5-amino-3-(1 -methylpiperidin-4-yl)-1 H-lndole 

35 A. From 5-nitro-1 H-indole 

To a solution of 10.38 gm (185 mMd) potassium hydroxide in 200 mL metiiand were added 10.0 gm (61 .7 mMol) 
5-nitro-1 H-lndole followed tiy 1 3.96 gm (1 23 mMd) 1 -methyl-4-piperldone. The mixture was heated to reflux for 4 days 
under a nitrogen atmosphere. The reaction mixture was then allowed to cool to ambient and the solid which formed fil- 

40 tered and washed with metiianol. This solid was dried under vacuum at 50^. The combined filtrates were then con- 
centrated under reduced pressure and tiie residue subjected to flash chromatography, eluting with 92.5.7.5 
dichloromethane:metiianoI. Fractions shown to contain product were comtxned and concentrated under reduced pres- 
sure. This solid was combined with that Isolated directiy from tiie reaction mixture to give 13.79 gm (87%) 5-nitro-3-(1- 
metiiyl-l ,2.3,6-telrahydropyridin-4-yl)-1 H-indole. 

45 To a solution of 38.2 gm (145 nrMol) 5-nitro-3-(1-mettiyl-1,2,3,6-tetrahydropyridin-4-yl)-1 H-indole in 1.9 L etiianol 
and 30 mL 5N HCI were added 10.0 gm 5% palladium on carbon. The reaction mixture was hydrogenated at ambient 
for 18 hours with an initial hydrogen pressure of 60 p.s.i. The reaction mixture was filtered and then concentrated under 
reduced pressure. The residue was dissolved in methanol and the solution filtered. This filtrate was concentrated under 
reduced pressure and tiie residue redissolved in eUianol. The solution was concentrated to about 500 mL and product 

50 allowed to crystallize. The crystals were f ilt^ed to give 48.9 gm (95%) of tiie titie compound as its dihydrochloride saK, 
eUianol solvate. 
m.p.«310-320°C (dec.) 
MS(rTVe): 229(M+) 

Calculated for Ci4Hi9N3»2HCI«C2H60: Theory: C. 55.17; H. 7.81; N. 12.06. Found: C, 55.23; H. 7.61; N. 12.30. 

55 

B. Via 5-amino-1 H-indole 

To a solution of 1.29 gm (20 mMol) potassium hydroxide in 10 mL metiianol were added 1.32 gm (10 mMol) 5- 
amino-1 H-indole followed by 2.46 mL (20 mMol) 1-metiiyl-4-piperidone. The reaction mixture was then heated to reflux 
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for 18 hours. The reaction mixture was cooled to ambient diluted with 20 ml water and the precipitate collected by fil- 
tration. The solid was recrystaflized from ethyl acetate:methanol to give 1 .1 1 gm (48.9%) 5-amlno-3-(1 -methyl-1 ,2,3,6- 
tetrahydropyr-idin-4-yO-1 H-indole as a tan solid (m.p. =200-203^0). The tan solid was subjected to flash chromatogra- 
phy, eluting with 100:20:0.5 dichloromethane:methanol:ammonium hydroxide, to give 0.99 gm 5-amino-3-(1-methyl- 
5 1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole as a cream colored solid (m.p.=212-215*^ (ethyl acetateimelhanol)). 
MS(nVe):227(M+) 

Calculated for Ci4Ht7N3: Theory: C. 73.98; H. 7.54; N, 18.49. Found: C. 73.76; H. 7.48; N. 18.22. 

To a solution of 11 .3 gm (50 mMol) 5-amino-3-(1 -methyl-1 .2.3.6-tetrahydropyridin-4-yl)-1 H-indole in 250 mL meth- 
anol were added 3.0 gm 5% palladium on carbon. The mixture was hydrogenated at room tenperature under an initial 
10 hydrogen pressure of 60 p.s.l. for 18 hours. The reaction mixture was filtered and the filtrate concentrated under 
reduced pressure to give a dark gum which was slurried in h^cane to give the title compound as a brown solid. 
MS(m^e): 229{M+) 

PREPARATION VII 

IS 

4- chloro-N-methyl-N-methoxybenzamide 

To a solution of 1 1 .38 gm (1 1 6.7 mMol) N-methoxy-N-methyl amine hydrochloride in 700 mL 1 N sodium hydroxide 
was added a solution of 1 8.56 gm (106.04 mMoQ 4-chlaobenzoyl chloride in 200 mL dichforomethane and the mixture 
20 was stirred at ambient. After 18 hours the phases were separated and the remaining aqueous was extracted well with 
dichforomethane. All organic phases were combined, dried over sodium sulfate and concentrated under reduced pres- 
sure to give 27.9 gm (95%) of the title compound as a dear oil. 
MS(nVe): 165(M+) 
IR: 3011. 2974, 2938. 1634 cm"^ 

25 

PREPARATION VIII 

5- carlx)xy-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl)-1 H-indole 

30 To a solution of 5.8 gm (90 mMol) potassium hydroxide in 50 mL methanol were added 4.83 gm (30 mMol) indole 
5-carboxylic acid followed t>y 7.4 mL (60 mMol) 1-methyl-4-piperldone and the resulting solution was heated at reflux 
for 18 hours. The reactfon mixture was then concentrated under reduced pressure and the resulting oil dissolved in 200 
mL water. The solution was gradually neutralized by addition of 18 mL 5 N hydrocNoric acid. The precipitate which 
formed was isolated by filtration and washed with water to provide 6.09 gm after drying. This solid was dissolved in 100 

35 mL 0.5 N sodium hydroxide, filtered and the filtrate treated with 50 mL 1 N hydrochloric add. The solid which formed was 
filtered and dried under reduced pressure to provide 5.46 gm (71%) of the title compound. 
m.p.=249°C 
MS(nVe): 256(M^) 

Calculated for CisHieNgOg: Theory: C. 70.29; H. 6.29; N. 10.93. Found: C. 70.02; H. 6.39; N. 1 1 .02. 

40 

PREPARATION IX 

5-carboxy-3-(1 -methylpiperidin-4-yO-1 H-indole 

45 5-ethoxvcartK}nyl-3-n -methvi-1 ■2.5.6-tet rahvdropvridin-4-vn-1 H-indole 

A solution of 0.513 gm (2 mMol) 5-carboxy-3-(1 -methyl-1 .2,5,6-tetrahydropyrldin-4-yl)-1 H-indole in 5.1 mL ethanol 
was cooled in an ice bath while 0.51 mL sulfuric add was added dropwise. The resulting mixture was heated at reflux 
for 5 hours. The now homogeneous solution was poured into 50 mL cold water and was then made basic with saturated 
50 ammonium hydroxide. The light yellow precipitate was collected by filtration and then recrystallized from ethanol to pro- 
vide 0.24 gm (42%) of the desired compound as light yellow crystals. 
m.p.=249^C 
MS(m/e):284(M+) 

Calculated for C17H20N2O2: Theory: C, 71.81; H, 7.09; N, 9.85. Found: C. 71.97; H. 7.25; N. 9.71. 

55 

S-ethoxycafbonvl-S-fl -methylpiperidin-4-vn-1 H-indde 

To a solution of 3.24 gm (1 1 .3 mMol) 5-ethoxycarbonyl-3-(1 -melhyl-1 .2,5,6-tetrahydropyridin-4-yl)-1 H-indole in 1 00 
mL ethanol was added 0.8 gm 5% palladium an carbon and the reactfon mixture hydrogenated at room temperature for 
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1 8 hours at an initial liydrogen pressure of 60 p.s.i. Tlie reaction mixture was filtered and the filtrate cx)ncentrated under 
reduced pressure. The residual oil. which crystallized on standing at room temperature, was recrystallized from 30 mL 
acetonitrile to provide 1 .79 gm (55%) of the desired compound as colorless crystals. 
m.p=155-157^C 
5 MS(m/e): 286(M+) 

Calculated for C17H22N2O2: Theory: C, 71.30; H. 7.74; N, 9.78. Found: C. 71.07; H, 7.88; N. 9.73. 
Saponification^otonatlon 

10 A mixture of 0.859 gm (3 mMol) 5-ethoxycart)onyl-3-{1-methylpiperidin-4-yl)-lH-indole, 6.0 mL ethanol and 6 mL 
2N sodium hydroxide were heated at reflux for 2 hours. Ethanol was distilled from the resulting solution and the remain- 
ing aqueous solution was neutralized with 2.4 mL 5N hydrochloric add. The resulting oil suspended In water is treated 
with a small amount of dichloromethane and cooled. The resulting solid is filtered, washed with water and acetone, and 
then recrystallized from 15 mL water to provide 0.308 gm (40%) of the title compound as colorless crystals. 

15 m.p.>280^C 

MS(m/e): 258(M+) 

Calculated for C15H18N2O2: Theory: C, 69.74; H. 7.02; N, 10.84. Found: C. 69.66; H, 7.03; N, 10.92. 
PREPARATION X 

20 

Preparation of a polystyrene tx>und isocyanate resin 

To a stirred suspension of 50 gm (61 mMol) aminomethylated polystyrene resin (1.22 mMol/gm) in 800 mL toluene 
was added 1 93 mL (366 mMol) 1 .9 M phosgene in toluene. After stirring the reaction mixture for 1 0 minutes, 67 mL (482 

25 mMol) trietiiylamine was added and tiie reaction mixture was stin-ed for 18 hours at room temperature. The mixture was 
filtered and the recovered solid washed with 10 times with dichlorometiiane. A light pink resin mixed with a white solid 
was obtained. This solid mixture was resuspended in 700 mL dichloromethane, stirred for 10 minutes and then filtered 
and washed well with dichloromethane. The resulting solid was again suspended, stirred and washed with dichlo- 
rometiiane to provide the desired resin. 

30 IR(KBr): 2252 cm^^ (characteristic peak for -N=C=0) 

EXAMPLE 1 

5-phenylthio-3-(1-methylpiperidin-4-yl)-1 H-indole 

35 

To a suspension of 0.21 gm (1 .05 mMoO potassium hydride in 5.0 mL tetrahydrofuran at O^C was added a solution 
of 0.3 gm (1 .0 mMol) 5-bromo-3-(1 -methylplperidin-4-yl)-1 H-indole in 5.0 mL tetrahydrofuran and the solution stirred for 
atx)ut 30 minutes. The resulting mixture was cooled to about -78^C and to it were added 1 .47 mL (2.3 mMol) t-butyllith- 
ium, which had been precooted to -78°C, via cannula. After about 1 5 minutes, 0.43 gm (2 mMol) diphenyl disulfide were 

40 added and the reaction mixture was allowed to warm gradually to ambient. The reaction mixture was then treated with 
5N sodium hydroxide and extracted witii diethyl ether. The ether extracts were combined, washed with saturated aque- 
ous sodium chloride, dried over sodium sulfate and concentrated under reduced pressure. Purification by flash chroma- 
tography, eluting witii 4.5:0.5:0.2 ethyl acetate:methanol:toiuene, followed by recrystallization from hexanexiiethyl ether 
gave 0.28 gm (85.1%) of tiie titie conipound as a white sdkl. 

45 m.p.=147-150°C 
MS(m/e): 322(M+) 

Calculated for C20H22N2S: Theory: C, 74.49; H, 6.89; N, 8.69. Found: C, 74.27; H. 6.96; N, 8.77. 

The compounds of Examples 2-5 were prepared employing the method described in detail in Example 1 . 

50 EXAMPLE 2 

5-(4-methoxyphenyl)thio-3-(1 -methylpiperidin-4-yl)-1 H-lndole 

Using 0.3 gm (1 .0 mMol) 5-bromo-3-(1-metiiylpiperidin-4-yl)-1 H-indde and 0.55 gm (1 .99 mMol) di(4-methoxyphe- 
55 nyl) disulfide gave 0.28 gm (64.0%) of the titie compound as a colorless solid. 
m.p.-160-162°C 
MS(m^e):352(M*) 

Calculated for C21H24N2OS: Theory: C, 71.55; H. 6.86; N. 7.95. Found: C. 71.67; H. 6.89; N. 8.24. 
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EXAMPLES 

5-benzytthio-3-(1 -methyfpiperidin-4-yl)-1 H-indole 

Using 0.325 gm (1.11 mMol) 54xomo^-(1-mefthytpipei1din-4-yf)-1 H-indole and 0.55 gm (2.22 mMol) dibenzyl 
disulfide gave 0.065 gm (1 7.0%) of the title compound as a colorless solid. 
m.p.=138-141^C 
MS(m/e): 336(M+) 

Calculated for C21H24N2S: Theory: C, 74.96; H. 7.19; N, 8.33. Found: C, 75.55; H, 7.32; N, 7.95. 
EXAMPLE 4 

5-(pyridln-2-yl}thio-3-(1 -methylpq3eridin-4-yl)-1 H-indole 

Using 0.3 gm (1.0 mMol) 5-bromo-3-(1-methylplperidin-4-yl)-1 H-indole and 0.44 gm (1.99 mMol) di(pyrldln-2-yl) 
disulfide gave 0.12 gm (37.0%) of the title compound as an off-white solid. 
m.p.=83^C 
MS(m/e): 323(M+) 

(Calculated for C19H21N3S: Theory: C. 70.55; H, 6.54; N. 12.99. F=bund: C. 70.25; H. 6.60; N. 12.80. 
EXAMPLE 5 

5-(4-chlorophenyl)thio-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Using 0.4 gm (1.36 mMol) 5-bromo-3-(1-methylpiperidln-4-yl)-1 H-indole and 0.78 gm (2.73 mMol) di(4-chlorophe- 
nyl) disulfide gave 0.39 gm (79.6%) of the title compound as a coforless solid. 
m.p.=148-150X 
MS(m/e): 356(M*) 

Calculated for C20H21N2SCI: Theory: C. 67.30; H. 5.93; N. 785. Found: C. 67.47; H. 6.10; N. 7.84. 
EXAMPLE 6 

5-benzoyl-3-(1 -methylpiperidin-4-yl)-1 H-lndole 

To a solution of 0.41 mL (0,73 mMol) phenyllithium In 4.0 mL telrahydrofuran at O^C were added 0.10 gm (0.33 
mMol) N-methyl-N-methoxy-5-carboxamido-3-(1-methylpiperldin-4-yl)-1 H-indole (Preparation II) in 2.0 mL tetrahydro- 
furan. After 1 hour the reaction mixture was quenched with 2N sodium hydroxide and the mixture extracted well with 
diethyl ether. The ether extracts were then washed with saturated aqueous sodium chloride, dried over sodium sulfate 
and concentrated under reduced pressure. The residue was purified by radial chromatography (2 mm silica), eluting 
with 1 0:1 dichloromethane:methanol, to give 0.096 gm (91%) of the title compound as a light yellow solid. 
m.p.=101°C 
MS(m/e): 319(M-') 
IR: 1644 cm-^ 

Calculated for C21H22N2O • HgO: Theory: C, 74.48; H. 719; N, 8.33. Found: C, 74.85; H. 7.00; N. 8.67 
The compounds of Examples 7-9 were prepared employing the method desaibed in detail in Example 6. 

EXAMPLE 7 

5-acetyl-3-(1 -methylpiperidin-4-yl)-1 H-indole hydrochloride monohydrate 

Using 0.30 gm (1.0 mMol) N-methyl-N-methoxy-5-carbQxamido-3-(1-methylpiperidin-4-yl)-1 H-indole (Preparation 
II) and 3.56 mL (4.98 mMol) methyllithium gave 5-acetyl-3-(1 -methylpfperldin-4-yl)-1 H-indole which was converted to Its 
hydrochloride salt. 0. 153 gm (60%) of the title compound were recovered. 

m.p.=65°C 
MS(m/e): 256(M+) 

Calculated for C16H20N2O • HCI • HgO: Theory: C, 61.82; H, 7.46; N. 9.01. Found: C. 62.13; H. 7.86; N. 9.24. 
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5-pentanoyl-3-(1 -methylpiperidin-4-yl)-1 H-indole hydrochloride 

Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5K;arboxarnkjo-3-(1-rnethylpiperidiri-4-yl)-1^ (Preparation 
II) and 1.66 mL (2.67 rnMoQ n4Dutytlithium gave 5-pentanoyl'3-(1-methyipiperidin-4-yl)-1HHndole which was converted 
to its hydrochloride salt. 0.124 gm (63%) of the title compound were recovered as a tan solid which was crystallized 
from ethanol:diethyl ether. 
m.p.=242-245°C 
MS(m/e): 299(M+) 

Calculated for CigHgeNaO • HCI: Theory: C. 68.15; H, 8.13; N. 8.37. Found: C. 67.89; H, 8.05; H. 8.64. 
EXAMPLES 

5-phenylacetyl-3-(1 -methylpiperidin-4-yi)-1 H-indole 

Using 0.30 gm (1.0 mMol) N-methyI-N-methQxy-5-carbaxamido-3-(1-methyIpiperidln-4-yl)-1 H-indole (Preparation 
II) and 2.5 mL (5.0 mMd) benzylmagnesium chloride gave 0.22 gm (66%) of the title compound as an off-white solid. 
m.p.=69°C 
MS(m/e): 333(M+) 
IR: 1662 cm-^ 

Calculated for C22H24N2O: Theory: C. 79.48; H, 7.28; N, 8.43. Found: C, 79.68; H. 7.47; N. 8.61. 
EXAMPLE 10 

5-(4-methoxybenzoyl)-3-(1 -methylpiperidin-4-yl)-1 H-indole 

To a solution of 0.35 mL (2.82 mMd) 4-methQxy-1 -bromobenzene in 3.0 mL tetrahydrofuran at -78°G were added 
1.83 mL (2.93 mMd) n-butyllithium and the reaction mixture stirred for 30 minutes at -78°C. To this solution were then 
added 0.17 gm (0.56 mMol) N-methyl-N-methoxy-5-carboxamido-3-(1-methylpiperidin-4-yl)-1H-indde (Preparation II) 
in 2.0 mL tetrahydrofuran. The reaction mixture was allowed to warm gradually to ambient and was then quenched with 
2N sodium hydroxide. The resulting mixture was extracted well with diethyl ether. The ether extracts were then washed 
with saturated aqueous sodium chloride, dried over sodium sulfete and concentrated under reduced pressure. The res- 
idue was purified by radial chromatography (2 mm silica), eluting with 1 0:1 dichloromethane:methand, I0 give 0. 135 gm 
(72%) of the title compound as a light yellow solid. 
MS(m/e): 349(M+) 

Calculated for C22H24N2O2: Theory: C. 75.84; H, 6.94; N. 8.04. Found: C. 75.85; H, 7.11; N, 8.06. 

The compounds of Examples 11-19 were prepared employing the method described in detail in Example 10. 

EXAMPLE 11 

5-(4-fluorobenzoyl)-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Using 0.20 gm (0.66 n^d) N-methyt-N-methoxy-5-carboxamido-3-(1-methylpiperidin-4-yl)-1 H-indole (Preparation 
II) and 0.36 mL (4.98 mMd) 4-fluoro-1 -bromobenzene gave 0.158 gm (71%) of the title compound as an off-white sdid. 
m.p.=89^C 
MS(m/e): 336(M+) 

EXAMPLE 12 

5-(4-methylbenzoyl)-3-(1 -methylpiperidln-4-yO-1 H-indole 

Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-carboxamido-3-(1-methylpiperidin-4-yl)-1 H-indole (Preparation 
II) and 0.41 mL (3.32 mMol) 4-methyl-1 -bromobenzene gave 0.180 gm (79%) of the title compound as a yellow solid. 
m.p.=92^G 
MS(m/e): 332(M"^) 

Calculated for C^2H24N20: Theory: C. 79.48; H. 7.28; N. 8.43. Found: C. 79.60; H, 7.40; N. 8.54. 
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EXAMPLE 13 

5-(4-trrf lLioromethylbenzoyl}-3-(1 -methylpipeiiclin-4-yO-1 H-lndole 

Using 0.15 gm (0.50 mMol) N-melhyl-N-methoxy-5K»il3axamWo-3KlH^ (Preparation 
II) and 0.35 mL (2.49 mMol) 4-trif luoromethyl-1 -bromobenzene gave 0.1 22 gm (64%) of the title compound as a yellow 
solid. 

m.p.=1 60-162^0 
MS(m/e): 386(M+) 

Calculated for C22H21N2OF3: Theory: C. 68.38; H. 5.48; N. 7.25. Found: C, 68,54; H, 5.72; N. 7.47, 
EXAMPLE 14 

5-(4-trif luoromethoxybenzoyl)-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Using 0.17 gm (0.56 mMol) N-methyl-N-methoxy-5K»itoxamido-3-(1-methyipiperidin-4-yl)-1 H-indole (Preparation 
II) and 0.49 mL (3.32 mMol) 4-triffluorom^hoxy-1-bromobenzene gave 0.157 gm (69%) of the title compound as a light 
yellow solid. 
m.p.=172-175°C 
MS(m/e): 402(M+) 

Calculated for C22H21N2O2F3: Theory: C, 65.66; H. 5.26; N. 6.96. Found: C. 65.86; H. 5.45; N, 7.20. 
EXAMPLE 15 

5-(4<limethylaminobenzoyl)-3-(1 -methylpiperidin-4-yl)-1 H-lndole 

Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-carboxamido-3-(1-methylpiperidjn-4-yl)-1 H-indole (Preparation 
II) and 0.80 gm (3.98 mMol) 4-dimethylamino-1 -bromobenzene gave 0.159 gm (66%) of the title compound as a light 
yellow solid. 
m.p.=103-104*'C 
MS(nVe):361(M') 

Calculated for C23H27N3O • 0.5 H2O: Theory: C. 74.56; H. 7.62; N, 1 1 .34. Found: C, 74.46; H. 7.53; N. 1 1 .04. 
EXAMPLE 16 

5-(2-naphthoyl)-3-(1 -methylP¥>eridin-4-yl)-1 H-indole 

Using 0.20 gm (0.66 mMol) N-melhyl-N-methoxy-5-carboxamido-3-(1-methylpiperidin-4-yl)-1H-indote (Preparation 
II) and 0.60 gm (3.32 mMol) 2-bromonaphthalene gave 0.178 gm (73%) of tiie titie compound as a light yellow solid. 
m.p.=92^C 
MS(nVe):368(M^) 

EXAMPLE 17 

5-(2-pyridinecarbonyl)-3-(1 -methylpiperEdin-4-yl)-1 H-indole 

Using 0.20 gm (0.66 mMol) N-melhyl-N-methoxy-5-carboxamido-3-{1-methylpiperidin-4-yl)-1 H-indole (Preparation 
II) and 0.32 mL (3.32 mMoQ 2-bromopyridine gave 0.089 gm (42%) of tiie title compound as a light yellow solid. 
m.p.=90°C 
MS(m/e): 319(M+) 

EXAMPLE 18 

5-(N-phenylcarboxamido)-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Using 0.20 gm (0.66 mMol) N-melhyl-N-methoxy-5-cait)oxamido-3-(1-methylpiperidin-4-yl)-1 H-indole (Preparation 
II) and 0.30 mL (3.32 mMol) aniline gave 0.1 18 gm (53%) of the titie compound as a light tan solid. 
m.p;=9r'C 
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MS(nVe): 333(M+) 

Calculated for C21H23N3O • 0.25 HgO: Theory: C, 74.64; H, 7.01 ; N, 12.43. Found: C. 74.29; H, 7.06; N. 12.51. 
EXAMPLE 19 

5-(N-benzylcariboxamido)-3-(1 -mefhyfpiperidin-4-yQ-1 H-indo(e 

Using 1.2 gm (4.0 mMol) N-me%l-N-rnethoxy-5K»rboxarnido-3-(1-rnethylpiperidin-4-yl)-1H-lndole (Preparation 11) 
and 2.2 mL (20.0 mMol) benzylamine gave 0.788 gm (57%) of the title compound as a white solid. 
m.p.=87^C 
MS(m/e): 347(M+) 

Calculated for C22H25N3O: Theory: C, 76.05; H. 7.25; N. 12.09. Found: C, 76.06; H. 7,51; N. 12.35. 
EXAMPLE 20 

5-(4-chlorobenzoyl)-3-(1 -methylpiperidin-4'yl)-1 H-indole 

To a suspension of 0.21 gm (1 .05 mMol) potassium hydride In 5.0 mL tetrahydrofuran at 0°C were added a solution 
of 0.3 gm (1 .0 mMoO 5-bromo-3-(1 -melhylpiperidin-4-y!)-1 H-indole in 6.0 mL tetrahydrofuran and the solution stin-ed for 
about 30 minutes. The resulting mixture was cooled to about -78*^C and to it were added 1 .47 mL (2.3 mMol) t-butyllith- 
ium, which had been precooled to -78^C. via cannula. After about 1 5 minutes, a solution of 1 .0 gm (5.0 mMol) N-methyl- 
N-methoxy-4-chlorobenzamide (Preparation VII) in 3.0 mL tetrahydrofuran were added. The reaction mixture was 
allowed to gradually warm to ambient and was tiien quenched with 2N sodium hydroxide. The mixture extracted well 
with diethyl ether and the etiier extracts were then washed witii saturated aqueous sodium chloride, dried over sodium 
suKate and concentrated under reduced pressure. The residue was purified by radial chromatography (2 mm silica), 
eluting witii 95:5 ethyl acetateimetiianol, to give tfie titie compound as a light yellow solid. 
m.p.=:133°C 
MS(m/e): 352(M+) 

Calculated for C21H21N2OCI •O-SHgO: Theory: C. 69.70; H. 6.13; N. 7.74. Found: C. 70.02; H. 6.20; N. 7.93. 
EXAMPLE 21 

5-methanesulfonylamlno-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

To a solution of 1.2 gm (21.4 mMol) potassium hydroxide in 12 mL methanol was added 1.0 gm (4.76 mMol) 5- 
methanesulfonylamino-1 H-indole followed by 0.76 mL (6.2 mMol) 1 -methyl -4-piperidone. The homogeneous solution 
was heated to reflux for 18 hours under nitrogen. The reaction mixture was tiien cooled and concentrated under 
reduced pressure. The residue was dissolved in water and the pH of the solution adjusted from 1 4 to 8-9 by tiie addition 
of acid. The precipitate that formed was filtered, washed witii water and dried under vacuum to give 1 .3 gm (89.6%) of 
the titie compound as a tan solid. 
m.p.=210-214°C 
MS(m/e): 305(M*) 

Calculated for C15H19N3O2S: Theory: C, 58.99; H. 6.27; N, 13.76. Found: C, 59.00; H, 6.20; N, 13.74. 

The compounds of Examples 22-29 were prepared enrploying the procedure desaibed in detail in Example 21 . 

EXAMPLE 22 

N-metiiyl-5-mettianesulfonylamino-3-(1 -metiiyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

Beginning witii 1.23 gm (5.5 mMol) N-metiiyl-5-methanesuHbnylamino-1 H-indole and 0.88 mL (7.1 mMol) 1- 
methy[-4-piperidone, 1 .4 gm (80%) of the titie compound were recovered as a tan, crystalline powder. 
m.p,=198-202^C 
MS(m/e): 319(M+) 

Calculated for C16H21N3O2S: Theory: C, 60.16; H. 6.63; N. 13.16. Found: C. 60.30; H, 6.76; N. 12.97. 



35 



EP 0 733 628 A1 

EXAMPLE 23 

2-methyl-5-methanesuHbnylamino-3-(1 -methyl-1 ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole 

Beginning witli 1 .37 gm (6.1 mMol) 2-methyi-5-metlianesuKbnylamino-1 IH-indole and 0.98 mL (7.9 mMoi} 1 -methyl- 

4- piperidone, 0.65 gm (33.3%) of tlie title compound were recovered as a yellow solid. 
m.p.=176-184°C 

MS(m/e):320(i\/I+1) 

Calculated for C^eHaiNsOgS: Theory: C. 60.16; H, 6.63; N. 13,16. Found: C, 60.39; H, 6.48; N, 13.10. 
EXAMPLE 24 

5- ethanesul1bnyiamino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndole 

Beginning with 1.45 gm (6.5 mMol) 5-ethanesulfonylamino-1 H-lndole and 1.03 mL (8.4 mMol) 1-methyl-4-piperi- 
done, 1 .23 gm (59.7%) of the title conpound were recovered as pale orange crystals. 
m.p.=224-226°C 
MS(m/e): 319(M+) 

Calculated for C16H21N3O2S: Theory: C. 60.16; H. 6.63; N. 13.16. Found: C. 60.45; H. 6.69; N. 13.22. 
EXAMPLE 25 

5-(N,N-dimethyIamino)sul1bnylamino-3-(1 -methyl -1 ,2,3,6-tetrahydropyrldln-4-yl)-1 H-lndole 

Beginning with 1.17 gm (4.89 mMol) 5-(N,N-dim6thylamino)sulfonylamlno-1 H-lndole and 0.78 mL (6.4 mMol) 1- 
methyl-4-piperidone, 1 .19 gm (72.6%) of the title compound were recovered as a pale yellow powder. 

m.p.=207-208°C 
MS(m/e): 334(M+) 

Calculated for C16H22N4O2S: Theory: C. 5746; H. 6.63; N, 16.75. Found: C, 57.69; H. 6.71 ; N. 16.60. 
EXAMPLE 26 

5-methanesulf6nylamino-3-(1-ethyl-1 ,2,3.6-tetrahydropyridln-4-yl)-1 H-indole 

Beginning with 1.50 gm (7.1 mMol) S-methanesulfonylamino-l H-indole and 1.25 mL (9.3 mMol) 1-ethyl-4-plperi- 
done, 1 .34 gm (58.8%) of the title compound were recovered as a light yellow, crystalline powder. 
m.p.=218-219°C(dec.) 
MS(m^e): 320(M+1) 

Calculated for C16H21N3O2S: Theory: C, 60.16; H, 6.63; N, 13.16. Found: C. 59.89; H, 6.39; N, 13.24. 
EXAMPLE 27 

5-methanesuKonylamino-3-(1 -propyl-1 ,2.3,6-te1rahydropyridin-4-yl)-1 H-indole 

Beginning with 1.50 gm (7.1 mMol) 5-methanesulfonylamino-1 H-indole and 1.4 mL (9.3 mMol) 1-propyf-4-piperi- 
done, 2. 1 gm (88.2%) of the title compound were recovered as a yellow powder. 
m.p.=217-218.5°C (dec.) 
MS(m/e): 334(M+1) 

Calculated for C17H23N3O2S: Theory: C, 61.23; H. 6.95; N. 12.60. Found: C, 61.51; H. 7.23; 12.30. 
EXAMPLE 28 

5-methanesulfonylamino-3-(1 -isopropyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 

Beginning with 1 .0 gm (4.76 mMd) 5-methanesuHbnylamino-1 H-indole and 0.873 gm (6.2 mMoQ 1 -isopropyl-4-pip- 
eridone, 1 .02 gm (64.2%) of the title compound were recovered as a tan powder. 
m.p.=211-213^C(dec.) 
MS(m/e): 333{M+) 

Calculated for C17H23N3O2S: Theory: C. 61.23; H, 6.95; N. 12.60. Found: C, 60.95; H. 6.87; N. 12.60. 
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EXAMPLE 29 

5-methanesuKonyfamino-3-(1 -butyl-l ,2,3,6-tetrahydropyridin-4-yl)-1 Hnndole 

5 Beginning with 1.0 gm (4.76 mMol} 5-metiianesulfonyIamino-ll-i-indole and 0.96 gm (6.2 mMoi) 1-biftyf-4-piperi- 
donep 1 .4 gm (84.8%} of the title compound were recovered as a yellow powder. 
m,p.=202-204°C 
MS(m/e):347(M+) 

Calculated lor C18H25N3O2S: Theory: C, 62.22; H. 7.25; N. 12.09. Found: C, 62.10; H, 7.11; N, 12.28. 

10 

EXAMPLE 30 

5-methanesuffonylantino-3-(1 -methylpiperidin-4-yl)-1 Hnndole oxalate 

15 To a solution 0.815 gm (2.67 mMol) 5-methanesulfonylamino-3-(1 -methyl-l ,2,3.6-tetrahydropyridin-4-yf)-1 H-lndole 
in 125 mL methanol were added 0.815 gm 5% palladium on carbon. The mixture was hydrogenated at ambient for 18 
hours with an initial hydrogen pressure of 60 p.s.i. The reaction mixture was filtered and the filtrate concentrated under 
reduced pressure. The residual oil was purified by flash chromatography, eluting with 90:10 dichloromethane:methanol. 
Fractions shown to contain product were combined and concentrated under reduced pressure. The residue was dis- 

20 solved in methanol and to it were added oxalic add. The suspension was f IKered to give 0.261 gm (25%) of the title 
compound. 
m.p.= 119.1^0 
MS(m/e): 307(M*) 

2S EXAMPLE 31 

5-(N'methyl)methanesulfbnylamino-3-(1 -methylpiperidin-4-yi)-1 H-indole 

Following the procedure described in detail in Example 30, 0.807 gm (2.53 mMol) 5-(N-methyl)methanesulfo- 
30 nylamino-3-(1-methyl-1.2,3,6-tetrahydropyridin-4-yl)-1 H-indole (Example 22) was hydrogenated to give 0.075 gm 
(9.3%) of the title compound as a tan foam. 
MS(m/e): 322(M+1) 

Calculated for C16H23N3O2S: Theory: C. 59.79; H. 7.21 ; N. 13.07. Rwnd: C. 59.62; H. 7.33; N, 12,82. 

35 EXAMPLE 32 

2-methyl-5-methanesul1bnylanyno-3-(1 'methylpiperidln*4-yl}-1 H-indole 

To a solution of 0.45 gm (1.41 mMol) 2-methyl-5-metiianesulfonylamino-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H- 
40 indole (Example 23) in 125 mL methanol were added 0.1 1 gm 5% palladium on carbon and tiie reaction mixture hydro- 
genated at ambient terrperature witii an initial hydrogen pressure of 60 p.s.i. After 18 hours the reaction mixture was 
filtered and tiie filtrate concentrated under reduced pressure to give a yellow oil. The oil was purified by radial chroma- 
tography (2 mm silica gel), eluting witii 100:5:0.5 dichlorometiiane: metfianol:ammonium hydroxide, to give 0.21 gm of 
a yellow foam which was then precipitated from ethyl acetate/hexanes to give 0.18 gm (39.7%) of the titie compound as 
45 a white powder. 
m.p.=124-128°C 
MS(m/e): 321 (M+) 

Calculated for C16H23N3O2S: Theory: C, 59.79; H, 7.21 ; N, 13.07. Found: C. 59.88; H. 7.24; N, 13.33. 
The conpounds of Examples 33-38 were prepared by the procedure described in detail in Example 32. 

so 

EXAMPLE 33 

5-^hanesulfbnylamino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

55 0.70 gm (2.2 mMol) 5-etiianesuHbnylamino-3-(1-melhyl-l,2,3.6-tetrahydropyridin-4-yO-1 H-indole (Example 24) 
were hydrogenated to give 0.545 gm (77.4%) of the titie compound as a white powder. 
m.p.=1 76-1 78*^0 
MS(m/e): 322(M+1) 

Calculated for C16H23N3O2S: Theory: C, 59.79; H, 7.21; N, 13.07. Found: C, 60.07; H. 7.22; N, 12.79. 
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EXAMPLE 34 

5-(N,N-dim6thylamino)suffonyfamin(>'3-(1 -m^hylpiperidin-4-yl)-1 H-indole 

0.66 gm (2.0 mMoQ 5-(N,N-dimethylamino)sulfonylamino-3-{1-methyl-1,2,3,6-tet^ 
(Example 25) were hydrogenated to give 0.333 gm (50.2%) of the title oompound as an off-white powder. 
m.p.=179-181°C(dec.) 
MS(m/e):336(M+) 

Calculated for C16H24N4O2S: Theory: C, 57,12; H. 7.19; N. 16.65. Found: C, 57.38; H, 7.27; N, 16.87. 
EXAMPLE 35 

5-methanesulfonylamlno-3-(1 *ethylpiperidln-4-yl)-1 H-indole 

0.96 gm (3.0 mMol) 5-methanesulfonylamino-3-(1 -ethyl- 1, 2.3, 6-tetrahydropyridrn-4-yl)-1 H-indole (Example 26) 
were hydrogenated to give 0.531 gm (55.0%) of the title compound as an off-white powder. 
m.p=179-181°C 
MS(ni/e):321(M+) 

Calculated for CigHgsNsO^S: Theory: C. 59.79; H. 7.21; N. 13.07. Found: C. 59.50; H. 7.11; N. 12.81. 
EXAMPLE 36 

5-methanesulfonylamlno-3-(1 -propylpiperldin-4-yl)-1 H-indole 

1.0 gm (3.0 mMol) 5-methanesulfonylamino-3-(1-propyl-1,2.3,6-tetrahydropyridin-4-yl)-1 H-indole (Example 27) 
were hydrogenated to give 0.376 gm (37.2%) of the tille compound as an off-white powder. 

m.p.=87-90*'C 
MS(m/e):335(M+) 

Calculated for C17H25N3O2S: Theory: C, 60.87; H, 7.51 ; N. 12.53. Found: C, 61 .12; H. 7.32; N. 12.70. 
EXAMPLE 37 

5-methanesulfonylamino-3-(1 -isopropylpiperidin-4-yl)-1 H-indole 

0.75 gm (2.25 mMol) 5-methanesulfonylamino-3-(1-isopropyl-1,2,3,6-tetrahydropyridin-4-yl)-1 H-indole (Example 
28) were hydrogenated to give 0.310 gm (41 .1%) of the title compound as a white powder. 
m.p.=104-108°C 
MS(nVe): 335(M') 

Calculated for CiyHgsNaQsS • C2H2O4: Theory: C. 53.63; H. 6.40; N. 9.87. Found: C, 53.38; H, 6.34; N. 9.66. 
EXAMPLE 38 

5-me!hanesuH6nylamino-3-(1 -butylpiperidin-4-yl)-1 H-lndole 

1.05 gm (3.02 mMol) 5-methanesuHbriylamino-3-(1-bu1yl-1,2,3,6-tetrahydropyridin-4-y^ (E^mple 29) 

were hydrogenated to give 0.255 gm (24.0%) of the title oompound as a tan foam. 

m.p.=78°C 
MS(m/e): 349(M-^) 

Calculated for C18H27N3O2S: Theory: C, 61.86; H. 7.79; N. 12.02. Found: C, 61.66; H. 7.74; N, 11.87. 
EXAMPLE 39 

5-benzenesulfonylamino-3-(1 -metf>ylpiperidin-4-yl)-1 H-indole 

To a solution of 2.00 gm (5.74 mMol) 5-amino-3-(1-methylpiperldin-4-yI)-1 H-indole in 50.0 mL dichloromethane 
were added 1 .63 gm (20.7 mMol) pyridine and the solution was cooled to O^C. To this cooled solution were then added 
dropwise a solution of 2.23 gm (12.6 mMol) benzenesuHbnyl chloride in 50 mL dichloromethane. The reaction mixture 
was allowed to warm gradually to ambient. After 24 hours the reaction mixture was washed with 100 mL water and the 
remaining organics concentrated under reduced pressure. The residue was suspended in wat& and the pH adjusted 
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to 1 4 with sodium liydroxide The aqueous phase was then extracted well with dichloromethane. The organic phase was 
washed sequentially with water and saturated aqueous sodium chloride, dried over sodium sulfate and concentrated 
under reduced pressure. The aqueous phases were combined and the pH adjusted to 10 by the addition of add and 
extracted again with 3:1 chloroformiisopropanol. These organic extracts were combined and concentrated under 
5 reduced pressure. The combined residues were subjected to flash chromtography, eluting with a gradient system of 
100:10:0.5 to 100:11:0.5 dichloromettiane:mettianoi:ammonlum hydroxide, giving 0.83 gm (39.1%) of the title com- 
pound as a white powder. 
m.p=246-249°C (dec.) 
MS(m/e): 370(M+1) 

ro Calculated for C20H23N3O2S: Theory: C, 65.02; H. 6.27; N, 1 1 .37. Found: C. 64.78; H. 6.09; N. 1 1 .44. 
EXAMPLE 40 

5-(4-iodobenzenesulfonyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

75 

Following the procedure described in detail in Ei^mple 39, 0.791 gm (3.45 mMol) 5-amino-3-(1-methylpiperidin-4- 
yl)-1 H-indole and 1.1 gm (3.62 mMol) 4-iodobenzenesulfonyl chloride were used to prepare 0.809 (47.3%) of the title 
conipound as a white powder. 
m.p.>250*'a 
20 MS{m/e): 495(M+) 

Calculated for C20H22IN3O2S: Theory: C, 48.49; H, 4.48; N, 8.48. Found: C. 48.68; H. 4.47; N, 8.26. 
EXAMPLE 41 

25 5-(di(trif luoromethanesuHbnyl))amino-3*(1 -methylp4)erldin-4-yl)-1 H-indole hydrochloride 

To a suspension of 1.00 gm (2.87 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1H-indoIe dihydrochloride in 100 mL 
dichloromethane were added 2.5 mL (14.3 mMol) diisopropylethylamine followed by 1 .06 mL (6.3 mMol) trifluorometh- 
anesulfonic anhydride. After 20 minutes the reaction mixture was washed with water, dried over sodium sulfate and con- 
30 centrated under reduced pressure. The residue was purified by flash chromatography, eluting with dichloromethane 
containing 15% methanol, to give 5-(di(trifluoromethanesulfonyO)amlno-3-(1-methylpiperidin^-yl)-1H-i^ This 
material was converted to its hydrochforlde salt and was aystallized from acetonitrile to give 0.34 gm (22.3%) of the titie 
conpound. 

m.p=1 75-1 85°C (dec.) 
35 MS(m/e): 493(M+) 

Calculated for C16H17N3O4S2F6 • HQ: Theory: C, 36.27; H, 3.23; N, 7.93. Found: C. 36.48; H, 3.58; N, 7.85. 
EXAMPLE 42 

40 5-(methoxycarbonyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

To a mixture of 10 mg (0.0437 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 15.0 mg (.131 mMol) pol- 
yvinyl-pyridine in 3.0 mL dichforomethane were added 4.3 mg (0.0458 mMol) methyl chloroformate. The reaction mix- 
ture was mixed for 18 hours at ambient temperature. To this mixture were then added 170 mg (0.137 mMol) 
45 aminomethylated polystyrene and the reaction mixed for an additional 1 8 hours. The reaction mixture was then f Stored 
and the volatiles evaporated to give 10.2 mg (81%) of the titie conpound. 
MS(m/e): 287(M+) 

The compounds of Examples 43-50 were prepared by the procedure described in detail In Example 42. 

so EXAMPLE 43 

5-(ethoxycarbonyl)amino-3-(1-methylpiperidin-4-yl)-1H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1-methyl-piperldin-4-yl)-1 H-indole and 4.97 mg (0.0458 mMol) 
55 ethyl chloroformate, 1 1 .1 mg (84%) of the title compound were recovered. 
MS(m/e): 301(M+) 
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EXAMPLE 44 

5-(propaxycarbonyl}amino-3-(1 -methylpiperidin-4-yO-1 H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H4nclole and 5.62 mg (0.0458 mMol) 
propyl chloroformate, 11 .2 mg (81%) of the title compound were recovered. 
MS(nVe): 316(M+) 

EXAMPLE 45 

5-(aliyioxycarbonyl)amlnO'3-(1 -methylpiperidln-4-yl)-1 H-indole 

Beginning with 10 mg (0.0437 mMol} 5-amino-3-(1-methyl-plperidln-4-yl)-1 H-indole and 5.5 mg (0.0458 mMol) allyl 
chlorofbrmate, 9.7 mg (71%) of the title compound were recovered. 
MS(nVe): 314(M+) 

EXAMPLE 46 

5-((2-methaxyethyl)caitx)nyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 13 mg (0.0567 mMoQ 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 8.65 mg (0.062 mMol) 2- 
methoxyethyl chloroformate, 10.25 mg (54%) of the title compound were recovered. 

MS(m/e): 332(M+) 

EXAMPLE 47 

5-(cyclopentylOKycarbonyOamino-3-(1 -methylpiperidfn-4-yf)-1 H-indole 

Beginning with 13 mg (0.0567 mMol) 5-amino-3-(1-methyl-plperidin-4-yl)-1 H-indole and 9.27 mg (0.062 mMol) 
cydopentyl chloroformate. 18.1 mg (93%) of the title compound were recovered. 
MS(m/e): 342(M^) 

EXAMPLE 48 

5-(phenoxycarbonyl)amlno-3-(1 -methylpiperidln-4-yl)-1 H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1-methyi-piperidin-4-yl)-1 H-indole and 7.2 mg (0.0458 mMol) 
phenyl chlorofbmnate, 13.9 mg (91%) of the title compound were recovered. 
MS(nVe):350(M+) 

EXAMPLE 49 

5-(4-methQxyphenyl)Qxycarbonyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 13 mg (0.0567 mMoQ 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 11.1 mg (0.062 mMol) 4- 
methoxyphenyl chloroformate, 13.4 mg (63%) of the title compound were recovered. 

MS(m/e): 380(M+) 

EXAMPLE 50 

5-(4-chlorophenyl)oxycarkx)nyl)amino^-(1 -methylpq3eridin-4-yl)-1 H-indole 

Beginning with 13 mg (0.0567 mMol) 5'amln0'3-(1-methyl-plperidin-4-yi)-1 H-indole and 11.1 mg (0.062 mMol) 4- 
chlorophenyl chloroformate. 18.1 mg (93%) of the title compound were recovered. 
MS(nVe): 
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EXAMPLE 51 

N-metlTyI-N'-(3-(1 -methylpiperidin-4-yl)-1 H-lnclol-5-yl)urea 

5 To a solution of 2.0 gm (5.74 mMol] 5-amino-3-(1-inethylpiperidin-4-yl)-1 H-indole dihydrochloride monoethanolate 
and 5.0 mL (36 mMol) triethyiamine in 100 mL dichloromethane were added 0.74 mL (12.6 mMol) methyl isocyanate. 
The reaction mixture was stirred for 15 minutes and was then washed with 100 mL of water. The remaining organics 
were dried over sodium sulfate and concentrated under reduced pressure. The resuitant residue was aystallized from 
acetonitrile to give 1 .05 gm (64%) of the title compound. 

10 MS(m/e): 287(M+1) 

Calculated for C16H22N4O: Theory: C. 69.11; H. 7.74; N, 19.56. Found: C. 69.37; H. 7.82; N. 19.67. 
EXAMPLE 52 

IS N-phenyl-N -(3-(1 -methylplpertdin-4-yl)-1 H-lndol-5-yl)urea hydrochloride 

To a solution of 2.0 gm (5.74 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole dihydrochloride monoethanolate 
and 5.0 mL (36 mMol) triethyiamine in 100 mL dichloromethane were added 1.37 mL (12.6 mMd) phenyl isocyanate. 
The reaction mixture was stinted for 15 minutes and was then washed with 100 mL of water. The remaining organics 

20 were dried over sodium sulfate and concentrated under reduced pressure. The resultant residue was crystallized from 
acetonitrile to give 1.40 gm (70%) N-phenyl-N-(3-(1-melhylpiperidln-4-yl)-1H-indol-5-yl)urea. This material was dis- 
solved in methanol and to it was added an equivalent of methanolic hydrogen chloride. The solution was then concen- 
trated under reduced pressure and the residual oil crystallized from ethanol to give the title compound. 
m.p.=215-220^C 

25 MS(m^e): 348(M+) 

Calculated for C21H24N4O • HCI: Theory: C. 65.53; H. 6.55; N, 14.56. Found: C, 65.27; H. 6.43; N. 14.35. 
EXAMPLE 53 

30 N-ethyI-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yl)urea 

To a solution of 15.0 mg (.0655 mMol) 5-amino-3-(1-m6thylpiperidin-4-yl)-1 H-indole in 3.0 mL chlorofonn were 
added 9.3 mg (.131 mMol) ethyl isocyanate. The reaction was mixed Ibr 48 hours and to it were then added 0.23 gm 
(.131 mMol) aminomethylated polystyrene and the reaction mixed for an additional 18 hours. The reaction mixture was 
35 then filtered and the volatiles evaporated to give 16.1 mg (82%) of the title compound. 
MS(m/e): 

The compounds of Examples 54-75 were prepared by the procedure descrit)ed in detail in Example 53. 
EXAMPLE 54 

40 

N-propyl-N'-(3-(1 -m6thylplperidin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 11.1 mg (0.131 mMol) 
propyl isocyanate. 5.8 mg of the title compound were recovered. 

46 MS(m/e):315(M+) 

EXAMPLE 55 

N-allyl-N'-(3-(1 -methylplperidin-4-yl)- 1 H-indol-5-yl)urea 

50 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperfdin-4-yl)-1 H-indole and 11.1 mg (0.131 mMol) 
allyl isocyanate, 19.6 mg (96%) of the title conrpound were recovered. 
MS(nVe): 313(M^) 
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EXAMPLE 56 

N-isoprppyl-N -{3-(1 -methy|piperidin-4-)4)-1 HHndol-5-yl)urea 

Beginning with 16.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1HHnciole and 11.13 mg (0.131 mMofi 
isopropyi isocyanate, 21 .9 mg of tlie title compound were recovered. 
IVIS(m/e): 315(M+) 

EXAMPLE 57 

N-n-butyl-N'-(3-(1 -methylpiperldin-4-yl)-1 H-indol-5-yOurea 

Beginning with 15.0 mg (.0655 mMd) 5-amino-3-(1-metliyl-piperidin-4-yt)-1H-indofe and 11.1 mg (0.131 mMd) n- 
butyl isocyanate, 20.6 mg (96%) of tlie title compound were recovered. 
MS(m/e):329(M+) 

EXAMPLE 58 

N-cyclohexyl-N'-(3-(1 -methylpiperidin-4-yl)-1 Hnndol-S-yQurea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-piper idin-4-yl)-1H-indole and 16.37 mg (0.131 mMol) 
cydohexy! isocyanate, 20.1 mg (87%) of the title oonrpound were recovered. 
MS(m/e): 355(M+) 

EXAMPLE 59 

N-(1 -ethOKycarbonyl-2-methylpropyl)-N -(3-(1 -methyfpiperldln-4-yl)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H-indole and 14.56 mg (0.0852 mMol) 
ethyl 2-isocyanato-3'methylbutyrate. 25.0 mg (95%) of the title compound were recovered. 
MS(m/e):401(M+) 

EXAMPLE 60 

N-(4-f luoro)phenyl-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperkiin-4-yl}-1HHndole and 9.9 mg (0.072 mMol) 4- 
f luorophenyl isocyanate, 20.7 mg (86%) of the title compound were recovered. 
MS(nVe): 367(M+) 

EXAMPLE 61 

N-(4-chloro)phenyf-NH3K1-fnethyfpiperidn-4-yQ-1H-indof-5-yOurea 

Beginning with 15.0 mg (.0655 mMoQ 5-amlno-3-(1-methyl-piperidin-4-yl)-1 H-indole and 1 1 .0 mg (0.072 mMol) 4- 
chlorophenyl isocyanate, 21 .4 mg (86%) of the title compound were recovered. 

MS(m/e): 383(M+) 

EXAMPLE 62 

N-(4-methyl)phenyl-N'-(3-(1 -melhylpiperldin-4-yl)-1 H-indol-5-yOurea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H-lndole and 9.6 mg (0.072 mMol) 4- 
methylphenyl isocyanate, 23.7 mg (99%) of the title conpound were recosrered. 
MS(m/e):363(M+) 
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EXAMPLE 63 

N-(3-trrf luon)methyl)phenyl-NH3-(1 'methylpiperidin-4-yl)-1 H-indol-5-yl}urea 

Beginning with 15.0 mg (.0655 ml^ol) 5-amlno-3-(1-methyl-piperidin-4-yl)-1 H-indole and 16.0 mg (0.0852 mMol) 3- 
trif luoromethylplienyl isocyanate, 26.0 mg (95%) of the title compound were recovered. 
MS(m/e):417(l\/l+) 

EXAMPLE 64 

N-(4-methoxy)phenyl-N'-(3-(1 'methylpiperidin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidln-4-yl)-1 H-lndde and 10.7 mg (0.072 mMol) 4- 
methoxyphenyf isocyanate, 22.4 mg (91%) of the title compound were recovered. 
MS(nVe): 379(M+) 

EXAMPLE 65 

N-(2-methoxy)phenyl-N -(3-(1 -methyipiperidin-4-yl)-1 H-indol-S-yQurea 

Beginning vwth 15.0 mg (.0655 mMol) 5-amina-3-{1 -methyl-piper*din-4-yl)-1 H-indole and 10.7 mg (0.072 mMol) 2- 
methoxyphenyl isocyanate, 21.7 mg (88%) of the title compound were recovered. 
MS(m/e): 379{M+) 

EXAMPLE 66 

N-(4-methylthio)phenyl-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5>yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 14.05 mg (0.0852 mMol) 
4-methylthiophenyl isocyanate, 24.1 mg (93%) of the title compound were recovered. 
MS(m/e): 395(M+) 

EXAMPLE 67 

N-(3-acetyl)phenyl-N -(3-(1 -methylpiperidin-4-yO-1 H-indo(-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 13.7 mg (0.0852 mMol) 3- 
acetylphenyl isocyanate, 25.0 mg (98%) of the title compound were recovered. 
MS(nVe): 391(M'^) 

EXAMPLE 68 

N-(4-bul0)7cartx)nyl)phenyl-N*-(3-(1 -methylpiperidin-4-yO-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMoQ 5namino-3-(1-methyi-piperidin-4-yl)-1H-indole and 15.8 mg (0.072 mMol) 4- 
cartDobutoxyphenyl isocyanate, 27.1 mg (92%) of the title compound were recovered. 
MS(m/e): 449(M+) 

EXAMPLE 69 

N-(2-phenyl)phenyf-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-piperidin-4-yl)-1 H-indde and 16.6 mg (0.0852 mMol) 2- 
phenylphenyl isocyanate, 26.7 mg (96%) of the title compound were recovered. 
MS(nVe): 425(M+) 



43 



EP0733 628A1 

EXAMPLE 70 

N-(4-phenyl)phenyl-N'-(3-(1 -methylpiperidin-4-yf)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H-lndole and 16.6 mg (0.0852 mMol) 4- 
phenylphenyl isocyanate, 26.2 mg (95%) of the title compound were recovered. 
ri/IS(m/e): 425{M*) 

EXAMPLE 71 

N-(2,3-dichloro)phenyl-N'-(3-(1 -methylpiperidin-4-yO-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amfno-3-(1-methyl-piperidin-4-yl)-1H-indole and 16.0 mg (0.0852 rnl^Q 
2,3-dichlorophenyl isocyanate, 26.7 mg (98%) of the title compound were recovered. 
MS(nVe):417(M+) 

EXAMPLE 72 

N-benzyl-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-y1)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H-indole and 11.32 mg (0.0852 mMol) 
benzyl isocyanate, 9.4 mg of the title compound were recovered. 
MS(m/e):363(M+) 

EXAMPLE 73 

N-phenethyl-N-(3-(1 -metiiyipiperldin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H-lndole and 12.51 mg (0.0852 mMol) 
2-phenethyl isocyanate, 15.8 mg (65%) of the title compound were recovered. 
MS(m/e): 377(M*) 

EXAMPLE 74 

N-(a-methylbenzyl)-N'-(3-(1 -methylpiperidin-4-yO-1 H-indol-5-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1H-indole and 12.51 mg (0.0852 mMol) 
a-methylbenzyl isocyanate, 24.0 mg (97%) of the title compound were recovered. 
MS(m^e):377(M+) 

EXAMPLE 75 

N-(p-(ethoxycarbonyl)phenethyl)-N'-(3-(1 -methylpiperidln-4-yO-1 H-indol^-yl)urea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-piperidin-4-yl)-1 H-indole and 16.6 mg (0.0852 mMol) 
ethyl 2-isocyanato-3-phenylpropionate , 28.0 mg (95%) of the title compound were recovered. 
MS(nVe):449(M^) 

The compounds of Examples 76-79 were prepared at about 50X by the procedure desaibed in detail in Example 

42. 

EXAMPLE 76 

N,N-dimethyl-N*-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 13.0 mg (.056 mMol) 5-amino-3-{1-me*hyl-piperidin-4-yl)-1H-indole and 6.4 mg (0.059 mMol) dime- 
thyl carbamoyl chloride, 13.2 mg (79%) of the title compound were recovered. 
MS(m/e):301(M+) 
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EXAMPLE 77 

N,N-diethyl-N'-(3-(1 Hfnethylpiperidin-4-yl)-1 H-indol-S-yljurea 

Beginning with 13.0 mg (.056 mMol) 5-amino-3-(1-methyli3iperidln-4-yl)-1H-indole and 8.0 mg (0.062 mMof) die- 
thyl carbamoyl chloride. 16.05 mg (86%) cf the title compound were recovered. 

MS(m/e): 329(M-*^) 

EXAMPLE 78 

N-methyl-N-phenyl-N -(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yl)urea 

Beginning with 13.0 mg (.056 mMol) 5-amino-3-(1-methyl-piperldin-4-yl)-1H-indole and 10.1 mg (0.059 mMol) N- 
methyl-N-phenyl carbamoyl chloride, 1 7.4 (86%) of the title compound were recovered. 
MS(m^e): 363(M+) 

EXAMPLE 79 

5-(morpholin-1 -yf)cartx>nylamino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 13.0 mg (.056 mMol) 5-amino-3-(1 -methyl -piperidin-4-yl)-1 H-indole and 8.9 mg (0.059 mMol) mor- 
pholine-1 -carbonyl chloride, 16.2 (85%) of the title compound were recovered. 
MS(m/e): 343(M+) 

The compounds of Examples 80-86 were prepared by the procedure described in detail in Example 53. 
EXAMPLE 80 

N-methyl-N'-(3-(1 -methylplperidin-4-yl)-1 H-irKjol-5-yl)thlourea 

Beginning with 15.0 mg (.0655 mMoQ 5-amino-3-(1-methyi-plperidin-4-yl)-1 H-indole and 9.56 mg (0.098 mMol) 
methyl isothiocyanate, 17.0 mg (86%) of the title compound were recovered. 
MS(m/e):303(M+) 

EXAMPLE 81 

N-phenyl-N'-(3-(1-methylpiperidln-4-yl)-1H-indol-5-yl)thiourea 

Beginning with 15.0 mg (.0655 mMol) 5-anriirio^1-nfiethy(-pfperidiri-4-yl)-1 H-indole and 13.26 mg (0.098 mMol) 
phenyl isothiocyanate, 16.8 nrg (71%) of the title compound were recovered. 

MS(m/e): 365(M+) 

EXAMPLE 82 

N-(4-methoxy)phenyl-N'-(3-(1 -methylpiperidin-4-yO-1 H-indol-5-yl)thiourea 

Beginning with 1 5.0 mg (.0655 mMol) 5-amino-3-(1 -methyl-piperidln-4-yl)-1 H-indole and 16.21 mg (0.098 mMol) 4- 
methoxypheny] isothiocyanate, 18.4 mg (71%) of the title compound were recovered. 
MS(m/e): 395(M*) 

EXAMPLE 83 

N-(3-trifluoromethyl)phenyl-N'-(3-(1-methylpiperidin-4-yl)-1H-indol-5-yI)thiourea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyI-piperidin-4-yl)-1 H-indole and 19.94 mg (0.098 mMol) 3- 
trifluoromethylphenyl isothiocyanate, 15.6 mg (55%) of the title compound were recovered. 
MS(m/e): 433(M+) 
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EXAMPLE 84 

N-(2-phenyl)phenyi-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yOthiourea 

5 Beginning witli 1 5.0 mg (.0655 rnMoQ 5-anfiino-3-(1 -methyl-piperidin-4-yl)-1 H-indole and 20.73 mg (0.098 mMol) 2- 
biphenyl isothtocyanate, 21 .2 mg (74%) of the title conpound were recovered. 
MS(m/e):441(IVI+) 

EXAMPLE 85 

10 

N-(2,3-dichloro)plienyl-N'-(3-(1 -methylpiperidin-4-yl)-1 H-indol-5-yl)thiourea 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 20.04 mg (0.098 mMol) 
2,3-dichlorophenyl isothiocyanate, 17.7 mg (62%) of the title compound were recovered. 
15 MS(nVe):433(M+) 

EXAMPLE 86 

N-benzyl-N'-(3-(1 -methylplperldin-4-yl)-1 H-lndol-5-yl)thiourea 

20 

Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 14.63 mg (0.098 mMol) 
benzyl isothiocyanate, 17.0 mg (86%) of the title compound were recovered. 
MS(m/e):379(M+) 

25 EXAMPLE 87 

5-phthalimido-3-(1-methylpiperldln-4-yl)-1 H-indde oxalate 

To a solution of 0.458 gm (2.0 mMol) 5-amino-3-(1 -methylpiperidin-4-yl)-1 H-indole in 8.0 mLdichloromethane were 
30 added 0.438 gm (2.0 mMol) N-carbethoxyphthatimide. Tlie reaction mixture was stirred 18 hours at ambient tempera- 
ture, at which time the solvent was removed under reduced pressure. The residue was subjected to flash chromatogra- 
phy, eluting with 100:20:0.5 dichloromethane:methanol:ammonium hydroxide, giving 0.467 gm (65%) of 5-phthalimido- 
3-(1-methyfpiperidin-4-yl)-1HHndoie as a yellow foam. The yellow foam was dissolved in a mixture of methanol :ethyl 
acetate and to it was added an equivalent of oxalic acid. The colorless precipitate which formed was recrystaJlized from 
35 methanol to give 0.267 gm of the title compound as colorless crystals. 
m.p.=224^C 
MS(m/e):359(M+) 

Calculated for C22H21N3O2 • C2H2O4: Theory: C. 64.13; H, 5.16; N. 9.35. Found: C, 63,88; H. 5.27; N, 9.51. 

40 EXAMPLE 88 

5-(acetyl)amino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridln-4-yl)-1 H-indole 

To a solution of 1 .0 gm (4.4 mMol) 5-amino-3-(1 -methyl-1 ,2,3,6-tetrahydropyrldin-4-yl)-1 H-indde In 60 mL tetrahy- 
45 drofuran were added 0.67 mL (4.8 mMol) triethylamine and the solution was cooled to OX. To this solution were then 
added 0.32 mL (4.6 mMol) acetyl chloride and the reaction mixture was stirred at ambient temperature for 1 8 hours. The 
reaction mixture was filtered and concentrated under reduced pressure to give a dark oil. The oil was treated with water 
to give a black gum. This residue was purified by radial chromatography (2 mm, silica), eluting with 100:10:1 dlchlo- 
romethane:methanol:ammonium hydroxide, to give 0.20 gm (16.9%) of the title compound as a yellow solid. 
so m.p.=186-189**C 
MS(m/e): 269(M+) 

Calculated for C16H19N3O: Theory: C, 71.35; H, 7.11; N. 15.60. Found: C, 71.18; H, 6.97; N, 15.46. 

The conrpounds of Examples 89-1 10 are prepared by the procedure descrit>ed in detail In Example 88. 

55 
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EXAMPLE 89 

&-(propanoyl}amino-3-(1 -methyl-l .2,3,6-tetrahydropyridin-4-yl)-1 H-indole fumarate 

Beginning with 1.0 gm (4.4 mMoQ 5-«mino-3-(1-methyl-1.2.3,6-tetrahydropyrkiin-4-yO-1H-i and 0.74 mL (5.3 
mMol) propanp/i cliloride, 0.287 gm (23%) of the title compound were recovered as a red powder. 
m.p.=17D-173^C 
MS(m/e): 283(M+) 

Calculated for C17H21N3O • C4H4O4: Theory: C, 63.15; H, 6.31 ; N, 10.52. Found: C, 62.97; H. 6.04; N, 10.66. 
EXAMPLE 90 

5-(k)enzoyi)amlno^-(1 -methyl-l ,2.3,6-tetrahydropyndin-4-yl)-1 H-indole 

Beginning with 1 .1 3 gm (5.0 mMol) 5-amlno-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole and 0.58 mL (5.0 
mMol) benzoyl chloride, 0.477 gm (28.9%) of the title compound were recovered as a light green solid. 
m.p.>250^C 
MS(m/e):331(M+) 

Calculated for C21H21N3O: Theory: C. 76.11; H. 6.39; N. 12.68. Found: C. 75.84; H, 6.22; N, 12.41. 
EXAMPLE 91 

5-(4-chlorobenzoyl)amino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

Beginning with 1 .13 gm (5.0 mMol) 5-aiirano-3-(1 -methyl-1 .2.3.6-tetrahydropyridin-4-yi)-1 H-indole and 0.64 mL (5.0 
mMoO 4-chlorobenzoyi chloride. 0.544 gm (29.9%) of the title compound were recovered as a tan solid. 
m.p.=224-226°C 
MS(m/e): 365(M+) 

Calculated for C21 H20N3OCI: Theory: C, 68.94; H, 5.51 ; N. 1 1 .48. Found: C. 68.75; H. 5.65; N, 1 1 .63. 
EXAMPLE 92 

5-(4-methoxybenzoyl)amino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

Beginning with 1.13 gm (5.0 mMol) 5-amlno-3-(1-methyI-1,2.3.6-tetrahydropyridin-4-yl)-1 H-indole and 0.853 gm 
(5.0 mMoQ 4-methoxybenzoyl chloride, 0.367 gm (20.4%) of the title compound were recovered as a light yellow solid. 
m.p.=232<'C (dec.) 
MS(m^e): 361(M+) 

Calculated for C22H23N3O2: Theory: C. 73.11; H, 6.41; N, 11.63. Found: C, 72.86; H, 6.39; N. 11.33. 
EXAMPLE 93 

5-(2-chforo-4-f luorobenzoyf)amino-3-(1 -methyl-1 .2,3.6-tetrahydropyridin-4-yl)-1 H-indole 

Beginning with 2.0 gm (8.8 mMol) 5-amkio-3-(1 -methyl-1 ,2,3,6-te1rahydropyridin-4-yl)-1 H-indole and 1.9 gm (9.7 
mMol) 2-ch]oro-4-fluorobenzoyl chloride, 0.67 gm (19.8%) of the title compound were recovered as a light yellow solid. 
m.p.=212-222°C 
MS(m/e): 383(M*) 

Calculated for C21H19N3OCIF: Theory: C, 65.71 ; H, 4.99; N, 10.95. Found: C, 66.00; H, 5.10; N. 10.84. 
EXAMPLE 94 

5-(4-f luorobenzoyl)amino-3-(1 -ettiyl-1 ,2,3,6-tetrahydropyrldln-4-yl)-1 H-lndole 

Beginning with 2.69 gm (11.1 mMd) 5-amino-3-(1 -ethyl- 1, 2 ,3,6-tetrahydropyridin-4-yl)-1 H-indole and 1.45 mL 
(12.3 mMol) 4-fluorobenzoyl chloride, 2.39 gm (59.0%) of the titie compound were recovered as a burnt orange powder. 
m.p.=127-135*'C(dec.) 
MS(m/e): 363(M+) 

Calculated for C22H22N3OF: Theory: C, 72.71 ; H, 6.10; N. 1 1 .56. Found: C, 72.42; H, 6.14; N, 1 1 .33. 



47 



EXAMPLE 95 



EP0733 628A1 



5-(2-f uroy[)amino-3-(1 -methyl-1 ,2,3,&-tetrahydropyridin-4-yO-1 H-indole 

Beginning with 1 .1 3 gm (5.0 mMol) 5-amino-3-(1 -methyl-l ,2.3,6-tetrahydropyridin-4-yl)-1 H-indole and 0.52 mL (5.0 
mMol) 2-furoyl chloride. 0.129 gm (8.1%) of the title compound were recovered as a tan solid. 
m.p.=190"C (dec.) 
MS(m/e):321(M+) 

Calculated for C19H19N3O2: Theory: C, 71,01; H, 5.96; N, 13.08. Found: C, 71.26; H, 6.17; N. 12.85. 
EXAMPLE 96 

5-(2-thienoyOamino-3-(1 -methyl-1 ,2.3.6-tetrahydiiopyridin-4-yl)-1 H-indole 

Beginning with 1 ,0 gm (4.4 mMol) 5-amino-3-(1 -methyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-lndole and 0.494 mL (4.6 
mMol) 2-thiophenecarbonyl chloride, 0.489 gm (33.0%) of the title compound were recovered as a bright yellow solid. 
m.p.=229-233°C (dec.) 
MS(m/e): 337(M+) 

Calculated lor C19H19N3OS: Theory: C, 67.63: H, 5.67; N, 12.45. Found: C. 67.44; H. 5.70; N. 12.22, 
EXAMPLE 97 

5-(acetyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 2.00 gm (5.74 mMoQ 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole dihydrochloride ethanolate and 
1 . 13 gm (25.8 mMol) acetyl chloride. 1 .22 gm (78.3%) of the title compound were recovered as a white powder. 
m.p=161-165^C(dec.) 
MS(m/e):271(M+) 

Calculated for C16H21N3O: TTjeory: C. 70.82; H. 7.80; N. 15.48. Found: C, 70.52; H. 7.83; N. 15.37, 
EXAMPLE 98 

5-(propanoyl)amino-3-(1 -methylpiperidi n-4-yl)-1 H-indole fumarate 

Beginning with 0.945 gm (4.12 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 0.689 mL (4.94 mMol) 
propanoyi chloride, 1 .3 gm (81 .2%) of the title compound were recovered as a tan solid. 
m.p.=88-92<'C (dec.) 
MS(m^e):285(M+) 

Calculated for CiyHgsNsO • C4H4O4: Theory: C, 62.83; H. 6.78; N. 10.47. Found: C. 62.61 ; H. 6.84; N. 10.25. 
EXAMPLE 99 

5-(trimethylacetyOamino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1 -methyl-piperidin-4-yl)-1 H-indole dihydrochloride ethanolate and 
1 .78 gm (14.4 mMol) trimetl^acetyl cNoride, 0.623 gm (34.6%) of the title compound were recovered as an off-white 
powder. 

m.p=214-216°C{dec.) 
MS(m/e): 313(M+) 

Calculated for C19H27N3O: Theory: C. 72.81; H. 8.68; N. 13.41. Found: C, 72.56; H, 8.73; N. 13.28. 
EXAMPLE 100 

5-(benzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole oxalate 

Beginning with 0.545 gm (2.4 mMoQ 5-amino-3-(1 -methyl-piperidin-4-yl)-1 H-indole and 0.398 mL (2.85 mMol) ben- 
zoyl chloride, 0.92 gm (90.5%) of the title compound were recovered as an off-white solid. 
m.p.=130°C 



48 



EP0733 628A1 

MS(m/e): 333(M+) 

Calculated for C21H23N3O • C2H2O4: Theory: C. 65.24; H, 5.95; N. 9.92. Found: C. 64.98; H, 6.12; N, 9.84, 
EXAMPLE 101 

5-(4-f luorobenzoyf)amino-3-(1 -methylpiperidln-4-yO-1 H-lndole f umarate 

Beginning with 15.2 gm (66 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1H-indole and 7.8 mL (66 mMol) 4-f!uor- 
obenzoyl chloride, 13.01 gm (42.2%) of the title compound were recovered as an off-white solid. 
m.p.=139-140°C(dec.) 
MS(m/e): 351(M+) 

Calculated for C21H22N3OF • C4H4O4: Theory: C. 64.23; H. 5.61 ; N, 8.99. Found: C. 63.96; H. 5.65; N, 9.05. 
EXAMPLE 102 

5-(2-chlorobenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole fumarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1-methylpiperldin-4-yl)-1 H-indole and 0.63 mL (5.0 mMol) 2-chlo- 
robenzoyl chloride. 0.406 gm (16.8%) of the title compound were recovered as colorless aystals. 
m.p.=209^C (dec.) 
MS(nVe): 367(M+) 

Exact Mass: Theory: 368.1530. Found: 368.1531. 
EXAMPLE 103 

5-(3-chlorobenzoyl)amino-3-(1 -methylpiperidin-4-yO-1 H-indole funriarate 

Beginning with 1,14 gm (5.0 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 0.62 mL (5.0 mMol) 3-chlo- 
robenzoyi chloride, 0,942 gm (38.9%) of the title conpound were recovered as a colorless solid. 
m,p.=185<'C(dec.) 
MS(nVe): 367(M+) 

Calculated for C2iH22N30CI*C4H404: Theory: C, 62.05; H, 5.41; N, 8.68. Found: C. 61.77; H, 5.60; N, 8.61, 
EXAMPLE 104 

5-(4-chtorobenzoyl)amino-3-(1 -methylpq:>erldin-4-yO-1 H-lndole fumarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 0.64 mL (5.0 mMol) 4-chlo- 
robenzoyl chloride. 0.339 gm (14.0%) of the title compound were recovered as a colorless solid. 
m.p=163°C(dec.) 
MS(m/e): 367(M*) 

Calculated for C21H22N3OCI • C4H4O4: Theory: C, 62.05; H, 5.42; N. 8.68. Found: C, 61.92; H, 5.47; N, 8.52. 
EXAMPLE 105 

5-(2-methoxybenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole fiffnarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1-methylpiperrdin-4-yl)-1 H-indole and 0.74 mL (5.0 mMol) 2-meth- 
oxybenzoyl chloride, 0.569 gm (23.7%) of the title compound were recovered as an off-white solid. 
m.p.=90°C (dec.) 
MS(m^e):364(M^) 

Exact Mass: Theory: 364.2025. Found: 364.2029. 
EXAMPLE 106 

5-(3-methoxybenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole fumarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1 -methylpiperidin-4-yl)-1 H-indole and 0.70 mL (5.0 mMol) 3-meth- 
oxybenzoyl chloride, 0.653 gm (27.2%) of the title compound were recovered as an off-white solid. 
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m.p.=152°C(dec.) 
MS(nVe):364(M+) 

Cateulated for C22H25N3Q2 • C4H4O4: Theory: C, 65.12; H, 6.10; N, 8.76. Found: C. 64.85; H. 6.38; N. 8.48. 
EXAMPLE 107 

5-(4-methoxybenzoyI)amrno-3-{1 -methylpiperidin-4-yl)-1 H-indole f umarate 

Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 0.853 gm (5.0 mMol) 4- 
methoxybenzoyl chloride, 0.398 gm (16.6%) of the title compound were recovered as an off-white solid. 
m.p.=:151*'C(dec.) 

Exact Mass: Theory: 364.2025. Found: 364.2032. 
EXAMPLE 108 

5-(2-furoyOamino-3-(1 -methylplperidin-4-yl)-1 H-indde fumarate 

Beginning with 1.14 gm (5.0 mMoQ 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 0.52 mL (5.0 mMol) 2-furoyl 
chloride, 0.420 gm (19.1%) of the title compound were recovered as an off-white solid. 
m.p.=114°C(dec.) 
MS(m/e):324(M+) 

Calculated for C19H21N3O2 • C4H4O4: Theory: C. 62.86; H. 5.73; N. 9.56. Found: C. 63.15; H. 5.89; N. 9.84, 
EXAMPLE 109 

5-(2-thienoyl)amino-3-(1 -methylpiperidln-4-yl)-1 H-indole oxalate 

Beginning with 0.72 gm (3.14 mMol) 5-amino-3-(1-methyi-piperidin-4-yl)-1 H-indole and 0.525 mL (3.8 mMol) 2- 
thienoyl chloride, 1 .2 gm of the title compound were recovered as an off-white solid. 
m.p.=135°C (dec.) 
MS(m/e):339(M+) 

Calculated for C19H21N3OS • C2H2O4: Theory: C. 58.61 ; H, 5.54; N, 9.64. Found: C. 58.90; H. 5.41 ; N. 9.89. 
EXAMPLE 110 

5-(phenylacetyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole (»(alate 

Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1 -methyl-piperidin-4-yl)-1 H-indole dihydrochloride ethanolate and 
2.23 gm (14.4 mMol) phenylacetyl chloride. 0.80 gm of the title compound were recovered as a tan solid. 
m.p.<90^C 
MS(m/e): 347(M+) 

Calculated for C22H25N3O • C2H2O4: Theory: C, 65.89; H. 6.22; N. 9.60. Found: C, 65.68; H. 6.29; N. 9.83. 
EXAMPLE 111 

5-(fur-2-oyl)amino-3-(1 -methyl-1 ,2,3.6-tetrahydropyridin-4-yl)-1 H-indole 

A. Preparation of 5-f2-furoyl)amino-1 H-indole 

To a solution of 2.09 gm (1 5.8 mMd) &«mino-1 H-indole In 20 mL tetrahydrofuran were added 2.6 mL (1 8.97 mMol) 
triethylamine and the solution was cooled in an ice bath. To the reaction mixture were then added dropwise 1.71 ml 
(1 7.4 mMol) 2-furoyl chloride. When this addition was complete the cooling baXh was removed and the reaction mixture 
was stirred 1 .5 hours at ambient temperature. At this point the reaction was diluted with water and extracted well with 
ethyl acetate. The organic solutions were combined arxi washed sequentially with water, 2N sodium hydroxide, water 
and saturated aqueous sodium chloride. The remaining organics were then dried over sodium sulfate and concentrated 
under reduced pressure to give a dark purple solid. The solid was subjected to flash chromatography, eluting with a gra- 
dient of dichloromethane containing 0-2% methanol. The recovered solid was crystallized from ethyl acetate to give 1 .8 
gm (50.3%) of 5-(2-furoyl)amino-1 H-indole as pale purple crystals. 
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m.p.=181-182°C 
MS(m/e): 227(M+1) 

Calculated for CisHioNaOg: Theory: C. 69.02; H, 4.46; N. 12.38. Found: C, 68.79; H, 4.52; N, 12.25. 

5 B. Condensation of substituted Indole with 1-etfivl-4H3lDeridon6 

To a solution of 0.868 gm (15.5 mMol) potassium hydroxide in 8 mL methanol were added 1 .0 gm (4.42 mMol) 5- 
(2-furoyl)amino-1H-indole and 0.774 mL 1-ethy!-4-piperidone and the solution was stirred at r^lux for 18 hours. The 
reaction mixture was cooled to ambient and then diluted with ice/water. The resultant precipitate was collected and 
10 dried under vacuum. This solid was purified by radial chromatography (2 mm silica), eluting with a gradient of dichlo- 
romethane containing 5-7.5% methanol and 0.5-1.0% ammonium hydroxide. The product was then crystallized from 
ethyl acetate to give 0.715 gm (48.3%) of the title compound as a bright yellow powder. 
m.p.=120-122*'C 
MS(m/e): 336{M+1) 

75 Calculated for C20H21N3O2: Theory: C. 71.62; H. 6.31 ; N, 12.53. Found: C. 71.51; H, 6.33; N, 12.73. 
EXAMPLE 112 

5-(2-f uroyl)amino-3-(1 -ethylplperidin-4-yl)-1 H-lndole 

To a solution of 0.780 gm (3.2 mMoQ 5-amino-3-(1-ethylpiperidin-4-yl)-1H-indole In 10 mL tetrahydrof uran and 10 
mL dimethylformamide were added 0.536 mL (3.85 mMol) triethylamine followed by the dropwise addition of 0.348 mL 
(3.5 mMol) 2-furoyl chloride. After 18 hours the reaction mixture was cooled in an ice bath. The reaction mixture was 
the partitioned between 100 mL ethyl acetate and 100 mL 2N sodium hydroxide. The phases were separated and the 

^ aqueous extracted again with ethyl acetate. Organic extracts were combined and washed sequentially with 2N sodium 
hydroxide, water and saturated aqueous sodium chloride. The remaining organics were dried over sodium sulfate and 
concentrated under reduced pressure. The residue was subjected to radial chromatography (2 mm silica), eluting with 
100:10:1 dichloromethane:methanol:ammonium hydroxide. Fractions containing product were combined and concen- 
trated under reduced pressure. The residue was crystallized from ethyl acetate/hesouie to give 0.789 gm (73.1%) of the 

30 title compound as an off-white solid. 
m.p.s:178-179°C 
MS(m^e): 338(M+1) 

Calculated for C20H23N3O2: Theory: C, 71.19; H. 6.87; N, 12.45. Found: C, 71.44; H, 7.09; N. 12.40. 

35 EXAMPLE 113 

5-(4-f luorobenzoyl)amino-3-(1 -ethylpiperidin-4-yl)-1 H-indole fumarate 

Following tiie procedure described in detail in Example 32, 1.14 gm (3.14 mMol) 5-(4-fluorobenzoyl)amino-3-(1- 
40 ethyl-1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole were hydrogenated to give 0.527 gm (34.8%) of the title compound as a 
tan powder. 
m.p.==152-155°C 
MS(m/e): 366(M+1) 

Calculated for C22H24N3OF • C4H4O4: Theory: C, 64.85; H, 5.86; N. 8.73. Found: C. 65.15; H. 5.95; N. 8.95. 

45 

EXAMPLE 114 

5-(2-chforo-4^luorobenzoyl)amino-3-(1 -melhylpiperidin-4-yl)-1 H-indole 

50 To a solution of 0.40 gm (1.04 rnMoQ 5-(2-chloro-4-fluorobenzpyOamino-3KlHifiethyl-1,2,3.6-teh^^ 

yQ-l H-indole in 5.2 mL trif luoroacetic acid were added 0.208 mL (1 .3 mMol) trletli^silane and the reaction mixture was 
stin-ed at ambient. After 2 hours, the reaction mixture was concentrated under reduced pressure. To the residue was 
added 2N sodium hydroxide and the aqueous was extracted witii dichlorometiiane. The combined organic extracts 
were washed with 2N sodium hydroxide, dried over sodium sulfate and tiien concentrated under reduced pressure to 

55 give an orange 16am. The foam was subjected to radial chromatography (2 mm silica), eluting with 100:10:1 dichlo- 
romethane.methanol: ammonium hydroxide. The residue was crystallized from ethyt acetate/hexanes to give 0.27 gm 
(67.3%) of the title compound as a burnt orange powder. 
MS(m/e): 385(M+) 

The compounds of Examples 1 15-124 were prepared by the procedure described in detail in Example 42. 
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EXAMPLE 115 

5-(mefhQxyacet^)arrrino-3K1 -methyl^rperk^^ 

Beginning with 13 mg (0.056 mMoQ 5-anriino-3-(1-methylpiperidinH4-yf)-1H-^^ and 6.5 mg (0.059 mMd) meth- 
oxyacetyl cliloride. 1 4.2 mg (84%) of tlie title compound were recovered. 
IVIS(m/e): 302(M+) 

EXAIVIPLE116 

5-((2-thienyt)acetyl)amino-3'(1 -metiiylpiperidin-4-yi}-1 H-indole 

Beginning witli 13 mg (0.056 mMol) 5-amino-3-(1-methiyl-piperidin-4-yl)-1H-indole and 9.6 mg (0.059 mMol) (2-tiii- 
opliene)acetyl chloride, 14.1 mg (72%) of the title compound were recovered. 
iy/IS(m/e):354(M+) 

EXAMPLE 117 

5-(3-(methoxycarbonyl)propanoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-lndole 

Beginning with 13 mg (0.056 mMol) 5-amino-3-(1-methylpiperldln-4-yl)-1H-indole and 9.0 mg (0.059 mMol) (3- 
methQxy-cait>onyl)pFopanoyl chloride. 14. 1 mg (75%) of the title conpourxi were recovered. 
MS(m/e): 344(M"^) 

EXAMPLE 118 

5-(2-f luorobenzoyl)amino-3-(1 -m6thyipiperidin-4-yl)-1 H-indole 

Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 5.4 pL (0.0458 mMoQ 2- 
fluorobenz(^l chloride, 12.2 mg (80%) of the title compound were recovered. 
MS(m/e):351(M+) 

EXAMPLE 119 

5-(2-methylbenzoyl)amino-3-(1 -methylpiperidln-4-yl)-1 H-indole 

Beginning with 10 mg (0.0437 mMd) 5-amino-3-(1-methyl-piperidin-4'yl)-1 H-indole and 6.0 ijL (0.0458 mMol) 2- 
methylbenzoyf chloride, 14.3 mg (95%) of the tiUe compound were recovered. 
MS(m/e):348(M+1) 

EXAMPLE 120 

5-(3-methylbenzoyl)amino-3-(1 -methylplperidin-4-yl)-1 H-indole 

Beginning with 13 mg (0.056 mMol) 5-amino-3-(1-methyl-piperidin-4-yl)-1 H-indole and 9.2 mg (0.059 mMol) 3- 
methylbenzoyi chloride. 17.1 mg (88%) of the title compound were recovered. 

MS(nVe): 348(M+) 

EXAMPLE 121 

5-(2-trif luoFomethylbenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 13 mg (0.056 mMol) 5-amino-3-(1-methylpiperidin-4-yO-1H-indde and 13.0 mg (0.062 mMol) 2-tri- 
f luoromethylbenzoyt chloride. 20.3 mg (89%) of the title compound were recovered. 
MS(nVe):401(M^) 
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EXAMPLE 122 

5-(3,4-dichlorobenzoyl)amino-3-(1 -tnethylpipei1din-4-yO-1 H-lndole 

5 Beginning wrtli 1 0 mg (0.0437 mMol) 5-amino-3-(1 -methyf-pq3eridin-4-yl)-1 l-i-indole and 9.6 mg (0.0458 mMoQ 3,4- 
dichiorobenzoyl chloride, 14.4 mg (82%) of the title compound were recovered. 
MS(m/e):401(M+) 

EXAMPLE 123 

10 

5-(2.4-dichlorobenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 1 0 mg (0.0437 mMol) 5-amino-3-(1 -methyl-piperidln-4-yl)-1 H-indde and 6.4 jiL (0.0458 mMoQ 2.4- 
dlchlorobenzoyl chloride. 12.2 mg (80%) of the title compound were recovered. 
75 MS(m/e): 401(M') 

EXAMPLE 124 

5-fisoxazol-5-oyl)amirK)-3-(1 -meHTylplperidln-4-^-1 H-lnd6le 

20 

Beginning with 13 mg (0.056 mMoQ 5-amino-3-(1-methyl-piperidin-4-yl)-1H-indole and 8.21 mg (0.062 mMol) iso- 
xazole-5-cartx)nyl chloride. 10.4 mg (57%) of the title compound were recovered. 
MS(m/e): 325(M+) 

25 EXAMPLE 125 

Alternate Synthesis of 5-(2-thienoyl)amlno-3-(1*'niethylpiperldin-4-yl)-1 H-indole oxalate 

To a solution of 0.615 gm (4.8 mMol) 2-thlenoic acid in 10 mLdichloromethane were added 0.778 gm (4.8 mMol) 
30 N,N-cart>onyldiimidazole in 2 mL dichloromethane. After 1 .5 hour, a solution of 1 .0 gm (4.4 mMd) 5-amino-3-(1 -meth- 
ylpiperidin-4-yl)-1H-indole In 15 mL dichloromethane was added and the reaction mixture stinted for 18 hours at ambi- 
ent. The reaction mixture was washed sequentially with IN sodium hydroxide, water and saturated aqueous sodium 
chloride. The remaining organics were dried over sodium sidfate and the vdatiles removed under reduced pressure. 
The residual brown foam was subjected to radial chromatography (2 mm silica), eluting with a gradient of dichlorometh- 
35 ane containing 5-7.5% methanol and 0.5% ammonium hydroxide. Fractions shown to contain product were combined 
and concentrated under reduced pressure. This material was dissolved in ethyl acetate/ethand and was treated witii 
oxalic acid to give 0.20 gm (1 0.7%) of the title compound as a tan solid. 
m.p.=160°C 
MS(m/e): 339(M+) 

40 Calculated for C19H21 N3OS • C2H2O4: Theory: C. 58.73; H. 5.40; N. 9.78 Found: C. 58.61 ; H, 5.54; N. 9.64. 

General procedure for the coupling of carboxvlic acids with 5-amino-3-f1 ■methvlpiDeridin-4-vl)-1 H-indole 

To asuspension of 4-5 equivalents of polymer kx)und 1-ethyl-3-(3-dimethylaminopropyl)caitx)diimide (Desai. etaL, 
45 Tetrahedron Letters, 34(48), 7685 (1993)) in chloroform are added 1 equivalent off 5-amlno-3-(1-melhylpiperidin-4-yl)- 
1 H-indole and 2-3 equivalents of the carboxylic acid. The reaction is agitated until the reaction is complete, heat may 
be applied if necessary The resin is removed by filtration and the product isolated by evaporation of solvent. This pro- 
cedure is illustrated by Examples 126-178. 

so EXAMPLE 126 

5-(1 -propanoyl)aminO'3-(1 -methylpiperldin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-y{)-1 H-indole and 8fiL (0.1 mMol) 1 -propanoic 
55 acid. 1 3.0 mg (91 %) of the title compound were recovered. 
MS(nVe): 286(M+1) 
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EXAMPLE 127 

5-(2-methytpropanoyl)amino-3-(1 -methylpiperidin-4-yt)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1l-l-lnclole and 8.8 mg (0.10 mMoQ isobu- 
tyric acid. 11 .8 mg (79%) of the title compound were recovered. 
MS(m/e):300{IVI+1) 

EXAMPLE 128 

5-(3-methylbutanoyl)amino-3-(1 -methylpiperidln-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5^amino-3-(1-methylpiperidin-4-yl)-1H-lndole and 10.0 mg (0.10 mMol) isova- 
leric acid. 1 7.0 mg (1 00+%) of the title compound were recovered. 
MS(m/e):314(M+) 

EXAMPLE 129 

5-(1 -pentanoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidln-4-yl)-1 H-indole and 10.0 mg (0.10 mMol) pen- 
tanoic add, 1 2.8 mg (82%) of the title compound were recovered. 
MS(m/e): 314(M+1) 

EXAMPLE 130 

5-(ethoxyacetyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperldin-4-yl)-1 H-indole and 1 1.0 ^(0.10 mMoQ ethoxy- 
acetic acid, 15.2 mg (97%) of the title compound were recovered. 
MS(nVe):316(M+1) 

EXAMPLE 131 

5-03henoxyacetyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 15.0 mg (0.10 mMol) phenx- 
cyacebc acid. 9.4 mg (52%) of the title compound were recovered. 
MS(nVe): 364(M+1) 

EXAMPLE 132 

5-(diphenylacetyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 1 2.0 mg (0.05 mMoQ 5-amino-3-(1 -methylpiperidin-4-yl)-1 H-indole and 21 .0 mg (0.10 mMol) diphe- 
nylacetic acid, 14.0 mg (66%) of the title compound were recovered. 
MS(m/e):424(M+1) 

EXAMPLE 133 

5-(cinnamoyl)amlno-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12,0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 15 0 mg (0.10 mMol) dn- 
namic acid, 7.2 mg (40%) of the title compound were recovered. 
MS(m^e):360(Mi-1) 
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EXAMPLE 134 

5-(cyclopropanecait)onyl)amino-3'(1 -methylpiperidin-4-yl)-1 H-inck>le 

Beginning with 12.0 mg (0.05 mMol} 5-amirio-3-(1-melhyfpiperidin-4-yO-1H-incloIe and 9.0 ^L (0.10 mMol) cydo- 
propanecarboxyiic add, 1 1 .4 mg (77%) of tlie title compound were recovered. 
MS(m/e):298(IVi+1) 

EXAMPLE 135 

5-(cyclobutan€carbonyl)amirK>-3-(1 -metliylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 15.0 mg (0.10 mMol) 
cyclobutanecartxsxylic add, 15.0 mg (96%) of the title compound were recovered. 
MS(m/e):312(M+1) 

EXAMPLE 136 

5-(cydopentanecarbonyl)amino-3-(1 -methylpiperidln-4-yl)-1 H-lndole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 11.0 mg (0.10 mMol) 
cyclopentanecarboxylic acid, 16.4 mg (100+%) of the title compound were recovered. 
MS(m/e): 326(M+1) 

EXAMPLE 137 

5-(cydohe}anecartx)nyl)amino-3-(1 -methylpiperidln>4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMd) 5-amino-3-(1-methylpiperidln-4-yl)-1 H-indole and 13.0 mg (0.10 mMol) 
cydohecanecarboicylic add, 20.6 mg (100+%) of the title compound were recovered. 
MS(m/e): 340(M+1) 

EXAMPLE 138 

5-{1 ,2,3,4-tetrahydronaphth-1-oyl)amino-3-(1-methylpiperidin-4-yl)-1H-indole 

Beginning with 12.0 mg (0.05 mMd) 5-amino-3-(1-methylpiperldin-4-yl)-1H-indde with 16.2 mg (0.10 mMol) 
1 ,2,3,4-tetrahydro-1 -naphthoic add at TO^C, 1 6.2 mg (84%) of the title oonrpound were recovered. 
MS(m/e): 388(M+1) 

EXAMPLE 139 

5-(3-f luorobenzoyl)amino-3-(1 -methylpiperidin-4-yO-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amlno-3-(1-methylpiperk]ln-4-yl)-1 H-indole and 21.0 mg (0.15 mMol) 3- 
fluorobenzoic acid, 1 1.8 mg (67%) of the tide compound were recovered. 
MS{m/e): 352(M+1) 

EXAMPLE 140 

5-(4-k>romobenzoyl)amino-3-(1 -methylpy3eridin-4-yO-1 H-indde 

Beginning with 20.0 mg (0.087 mMol) 5-amlno-3-(1-methylpiperidin-4-yl)-1 H-indole and 52.0 mg (0.131 mMol) 4- 
bromobenzoic acid, 27.3 mg (75.8%) of the title compound were recovered. 
MS(m/e): 413(M+) 



55 



EP 0 733 628 A1 

EXAMPLE 141 

5-(4-ioclobenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-inck>le 

Beginning with 10.0 mg (0.044 mMol) 5-amino^-(lHnethylpiperidin-4-yl)-1H-indole and 32.0 mg (0.131 mMol) 4- 
iodobenzoic add, 12.0 mg (60%) of the title compound were recovered. 
MS(m/e): 459(M+) 

EXAMPLE 142 

5-(3-iodobenzoyl}amino-3-(1 -methylpiperldin-4-yl)-1 H-indole 

Beginning writh 10.0 mg (0.044 mMol) 5-amino-3-(1 -methylpiperldln-4-yl)-1 H-indole and 32.0 mg (0.131 mMol) 3- 
iodobenzoic acid, 15.9 mg (80%) of the title compound were recovered. 
MS(m/e):459(M+) 

EXAMPLE 143 

5-(4-methy!benzoyl)amino-3-(1-methylpiperidin-4-yl)'-1H-indble 

Reacting 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole with 14.0 mg (0.10 mMol) 4-methyl- 
benzoic acid at 70^C, 12.0 nng (69%) of the title compound were recovered. 
MS(m/e):348(M+1) 

EXAMPLE 144 

5-(4-hexylO)^enzc^amino<3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 30.0 mg (0.131 mMol) 4- 
hexyloxybenzoic acid, 16.8 mg (89%) of the title compound were recovered. 
MS(nVe):434(M+1) 

EXAMPLE 145 

5-(4-trif luoromethylbenzoyl)amino-3-(1 -methylpiperldin-4-yl)- 1 H-indole 

Beginning with 12.0 mg (0.05 mMoO 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 29.0 mg (0.15 mMol) 4-trif- 
luoromethyHsenzoic acid, 1 1 .6 mg (58%) of the title compound were recovered. 
MS(m/e): 402(M+1) 

EXAMPLE 146 

5-(3-trif luoromethylbenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 7.0 mg (0.03 mMd) 5-amino-3-{1-methylplperidin-4-yO-1 H-indole and 17.1 mg (0.09 mMol) 3-trif- 
luoromethylbenzoic acid, 8.7 mg (72%) of the title compound were recovered. 
MS(m/e): 403(M+2) 

EXAMPLE 147 

5-(4-cyanobenzoyOamlno-3-(1 Hnethylpiperidln-4-yl)-1 H-indole 

Beginning with 20.0 mg (0.087 mMol) 5-amlno-3-(1-methylpiperidin-4-yl)-1 H-indole and 38.0 mg (0.131 mMol) 4- 
cyanobenzoic acid. 1 3.5 mg (43. 1%) of the title compound were recovered. 
MS(m^e): 359(M+1) 
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EXAMPLE 148 

5-(4-nitrobenzoyl)amino-3-(1 -methylpiperidin-4-yl)'1 H-indole 

Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(1-me1hylpiperidin-4-yl)-1lH-lnclole and 44.0 mg (0.131 mMol) 4- 
nitrobenzoic acid. 13.8 mg (41 .8%) of tiie title compound were recovered. 
MS(m/e): 379(1^+1) 

EXAMPLE 149 

5-(4-(metliylthio)benzoyl)amino-3-(1 -methyipiperidin-4-yl)'1 IH-indole 

Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1H-lndole and 44.0 mg (0.131 mMol) 4- 
(methylthlo)benzoic acid, 1 8.9 mg (57. 1 %) of the title compound were recovered. 
MS(m^e): 380(M+1) 

EXAMPLE 150 

5-(3-(dimethylamino)benzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Reacting 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidln-4-yl)-1 H-indole with 17.0 mg (0.10 mMol) 3-(dimeth- 
ylamino)benzoic acid at 70^, 12.4 mg (66%) of the title compound were recovered. 
MS(m/e): 377(M+1) 

EXAMPLE 151 

5-(4-phenytt)enzoyOamino-3-(1 -melhylpiperidin-4-yl)-1 H-indole 

Reacting 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole with 20.0 mg (0.10 mMoQ 4-phenyl- 
benzoic acid at 70^C, 10.0 mg (49%) of the title compound were recovered. 
MS(nVe): 410(M+1) 

EXAMPLE 152 

5-(4-(acetyl)benzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 44.0 mg (0.131 mMol) 4- 
(acetyl)benzoic add, 16.5 mg (50.5%) of the title compound were recovered. 
MS(m/e): 376(M+1) 

EXAMPLE 153 

5-(4-(benzoyl)benzpyl)amino-3-(1 -methylpiperidin-4-yO-1 H-indde 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1H-lndole and 30.0 mg (0.131 mMol) 4- 
(benzoyl)benzoic acid, 14.4 mg (75%) of the title compound were recovered. 
MS(m/e): 438(M+1) 

EXAMPLE 154 

5-(4-(methanesulfonyl)benzoyl)amino-3-(1 -methylpiperidin-4-yQ-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpiperidin-4-yl)- IH-indole and 18.0 mg (0.09 mMol) 4- 
(methanesuH6nyl)benzoic add, 7.2 mg of the title compound were recovered. 
MS(m/e): 411(M+) 
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EXAMPLE 155 

5-(3,5-dichlorobenzoyl}amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning witli 7.0 mg (0.03 mMol) 5-amino-3-(1-methylplperidin-4-yO-1 H-indole and 17.2 mg (0.09 mMol) 3,5- 
diclilorobenzolc acid, 10.3 mg of the title compound were recovered. 
MS(m/e):402(M+) 

EXAMPLE 156 

5-(3.4<limethylbenzoyl)amrK>-3-(1-methylpiperidin-4-yl)-1H-indoie 

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1 -methy[piperidin-4-yl)-1 H-indole and 19.6 mg (0.131 mMol} 3.4- 
dimethylbenzoic acid, 12.0 mg (76%) of the title compound were recovered. 
MS(nVe):362(M+1) 

EXAMPLE 157 

5-(3,5-dimethylbenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 1 0.0 mg (0.044 mMol) 5-amino-3-(1 -methylpiperidin-4-yl)-1 H-indole and 19.6 mg (0.131 mMol) 3.5- 
dimethylbenzoic acid, 15.0 mg (95%) of the title compound were recovered. 
MS(m/e):362(M+1) 

EXAMPLE 158 

5-(2,3-dimeth(»(ybenzoyl)amino-3-(1 -methylpiperldin-4-yl)-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 16.4 mg (0.09 mMol) 2,3- 
dimethoxybenzoic acid. 1 1 .4 mg (97%) of the title compound were recovered. 
MS(m/e):394(M+1) 

EXAMPLE 159 

5-(3-nitro-4-chlorobenzoyl)amino-3-(1-methylplperidin-4-yl)-1 H-indole 

Beginning with 10.0 nrig (0.044 mMol) 5-amino-3-(1-methy{piperidin-4-yl)-1 H-indole and 26.4 mg (0.131 mMol) 3- 
nitro-4-chlorobenzoic add, 1 1 .4 mg (63.3%) of the title compound were recovered. 
MS(m/e):412(M+) 

EXAMPLE 160 

5-(3,4,5-trimethoxybenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 10.0 mg (0,044 mMol) 5-amino-3-(1-metiiylpiperidin-4-yl)-1 H-indole and 27.8 mg (0.131 mMol) 
3,4.5-trimetiioxybenzoic acid, 13.8 mg (75%) of the title compound were recovered. 
MS(m/e): 424(M+1) 

EXAMPLE 161 

5-(3.5-(di-t-butyl)-4-hydrQxybenzoyOamino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 1 0.0 mg (0.044 mMol) 5-amfno-3-(1 -methylpiperidin-4-yl)-1 H-indole and 32.8 mg (0.131 mMol) 3.5- 
di(t-butyl)-4-hydroxybenzoic add. 15.0 mg (75%) of the titie compound were recovered. 
MS(m^e):462(M+1) 
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EXAMPLE 162 

5-(p/rkiine-2-carbonyf)amino-3-(1 -m6thylpiperidin-4-yl)-1 H-indole 

5 Beginning with 1 2.0 mg (0.05 mMol) 5-amino-3-(1 -methylpiperidin-4-yl)-1 Hnndole and 1 9.0 mg (0. 1 5 mMoQ pyrid- 

me-2-carboxylic acid, 14.2 mg (85%) of tlie title compound were recovered. 
MS{m/e): 335(M+1) 

EXAMPLE 163 

10 

5-{pyridine-3-carbonyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning witli 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 11.1 mg (0.09 mMol) pyrid- 
ine-3-cart}Oxylic acid, 7.4 mg of tfie title compound were recovered. 
IS MS(m^e):335(M+1) 

EXAMPLE 164 

5-(pyridine-4-carbony[)amlno-3-(1 -metliylpiperidin-4-yl)-1 H-indole 

20 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-l H-indole and 11.1 mg (0.09 mMol) pyrid- 
ine-4-carboxy1ic acid, 7.0 mg of the title compound were recovered. 
MS(m/e):335{M+1) 

25 EXAMPLE 165 

5-(6-chloropyridine-3-cartx)nyl}amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1 -methylpiperidin<4-y])-1 H-indole and 14.2 mg (0.09 mMol) 6-chlo- 
30 ropyridine-3-carboxylic acid, 4.4 mg (40%) of the title compound were recovered. 
MS(m/e): 369(M+1) 

EXAMPLE 166 

35 5-(2-quinolinoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-meihylpiperidin-4-yl)-1 H-indole and 17.0 mg (0.10 mMol) 2- 
quinaldic acid, 1 7.6 mg (92%) of the title compound were recovered. 
MS(m/e): 385(M+1) 

40 

EXAMPLE 167 

5-(pyrazine-2-cartx>nyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

45 Beginning with 20.0 mg (0.087 mMd) 5-amino-3-(1-melhylpiperidin-4-yl)-1 H-indole and 32 mg (0.131 vrMol^ pyra- 
zine-2-carboxylic add. 6.9 mg (24%) of the title compound were recovered. 
MS(m/e): 336(M+1) 

EXAMPLE 168 

so 

5-(2-pyn'oyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 10.0 mg (0.044 mMoi)5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 21.1 mg (0.131 mMol)pyr- 
role-2-caiix)xylic acid. 12.6 mg (78%) of the title conpound were recovered. 
55 MS(m/e): 323(M+1) 
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EXAMPLE 169 

5-(N-methyl-2-pyrroyl)amino-3-(1 -metlTylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMoQ 5-amino-3-(1-methylpiperidin-4-yl)-1l-l-indole and 19.0 mg (0.15 mMoQ N- 
metitylpynrole-2-caiix3xylic acid, 18.0 mg (100+%} of the title compound were recovered. 
MS{m/e): 337(M+1) 

EXAMPLE 170 

5-{2-methyl-3-fiiroyl)amino-3-(1-methylpiperidin-4-yl)-1H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-melhyl|Mperidin-4-yl)-1 H-indole and 11.3 mg (0,09 mMol) 2- 
meth/l-3-furoic acid. 0.4 mg (4%) of the title compound were recovered. 
MS(m/e):338(M+1} 

EXAMPLE 171 

5-(3-f uroyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1H-rndole and 17.0 mg (0.15 mMol) 3- 
f uroic acid, 1 3.8 mg (85%) of the title compound were recovered. 
MS(m/e): 324(M+1) 

EXAMPLE 172 

5-(5-melhyl-2-furoyl)a'nino-3-(1 -m^hylpiperidin-4-yl)-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 11.3 mg (0.09 mMoQ 5- 
methyi-2-furoic acid, 8.8 mg (87%) of the title compound were recovered. 
MS(nVe):338(M+1) 

EXAMPLE 173 

5-(5-bromo-2-f uroyI)amlno-3-(1 -methytpiperidin-4-yl)- 1 H-indole 

Beginning with 10.0 mg (0.044 mMoQ 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 25.0 mg (0.131 mMol) 5- 
bromo-2-f uroic add, 8.4 mg (48%) of the title compound were recovered. 
MS(nVe): 403(M+) 

EXAMPLE 174 

5-(benzofuran-2-cartx)nyl)amino-3-(1 -mettiylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMoQ 5-amino-3-(1-methylpiperidin-4-yl)-1 H-indole and 24.0 mg (0.15 mMol) ben- 
zof uran-2-carboxylic acid, 1 5.6 mg (84%) of tiie title compound were recovered. 

MS(m/e): 374(M+1) 

EXAMPLE 175 

5-(3-thienoyl)amino-3-(1 -methylpiperldin-4-yl)-1 H-indole 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylplperidin-4-yt)-1 H-indole and 11.5 mg (0.09 mMol) 3- 
thienoic add. 9.4 mg (92%) of the title compound were recovered. 
MS(nVe): 340(M4-1) 
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EXAMPLE 176 

5-(3-methyl-2-thlenoyl}amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

5 Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-methylpipericlin-4-yI)-1H-indole and 12.8 mg (0.09 mMol) 3- 
methyl-2-thienoic acid. 9.6 mg (90%) of the title compound were recovered. 
MS{m/e): 354(M+1) 

EXAMPLE 177 

10 

5-{5-methyI-2-thienoyl)amino-3-(1 -methylpiperidin-4-yl)-1 H-indole 

Beginning with 12.0 mg (0.05 mMol) 5-amlno-3-(1-methylplperldin-4-yl)-1H-lndole and 21.0 mg (0.10 mMol) 5- 
methyl-2-thlenoic acid, 13.0 mg (74%) of the title compound were recovered. 
15 MS(m/e):354(M+1) 

EXAMPLE 178 

5-(4-methox/-3-thlenoyl)amino-3-(1 -methylpiperidln-4-yl)-1 H-indole 

20 

Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1 ■methylpiperldin-4-yl)-1 H-indole and 14.2 mg (0.09 mMol) 4-meth- 
oxy-3-thienoic acid, 12.1 mg of the title compound were recovered. 
MS(m/e): 369(M+) 

25 EXAMPLE 179 

5-(1 -naphthoyl)amino-3-(1 -meth/lpiperidin-4-yi)-1 H-indole hydrochloride 

To a suspension of 1 .2 gm (5.2 mMol) 5-amino-3-(1 -methyipiperidin-4-yl)-1 H-indole in 50 mL tetrahydrofuran were 
30 added 0.946 mL (6.3 mMol) 1 -naphthoyi chloride dropwise. After 18 hours the reaction mixture was filtered. The recov- 
ered filtrate was dissolved in 10 mL dinrtethytfbrmamide to which were added 1 .5 mL (10.5 mMol) triethylamine followed 
by 0.8 mL (5.3 mMol) 1-naphthpyl chloride. After 18 hours the reaction mixture was partitioned between etiiyl acetate 
and 1 N sodium hydroxide. The phases were separated and the aqueous extracted again with ethyl acetate. The com- 
bined ethyl acetate extracts were then washed sequentially with 1 N sodium hydroxide, water and saturated aqueous 
35 sodium chloride. The remaining organics were dried over sodium sulfate and concentrated under reduced pressure. 
The residue was subjected to flash chromatography, eluting with 100:10:1 dichloromethane:mettianol:ammonium 
hydroxide. Fractions shown to contain product were combined and concentrated under reduced pressure. The residue 
was taken up In ethanol and bleated with etiianolic hydrog^ chlorida The solution was concentrated under reduced 
pressure and the residue crystallized from ethylacetate/ethanol to give 1 .28 gm (58.2%) of tiie titie compound as a tan 
40 powder. 

m.p.=193-203^C 
MS(m/e):384(M+1) 

Calculated for C25H25N3O • HCI • 0.3 CH3CO2CH2CH3: Theory: C. 70.50; H, 6.41; N. 9.41: CI, 7.94. F=bund: C, 70.10; 
H, 6.41 ;N, 9.41; CI. 8.34. 

EXAMPLE 180 

5-(2-naphtiioyl)amino-3-(1 -metiiylpiperldin-4-yO-1 H-indole 

so To a solution of 0.989 gm (4.31 mMol) 5-amino-3-(1 -methylpiperidin-4-yO-1 H-indole in 20 mL tetrahydrofuran and 
10 mL dimetiiyHbrmamide were added 0.721 mL (5.2 mMoQ triethylamine followed by 0.904 gm (4.74 mMol) 2-naph- 
thpyl chloride. After 18 hours tiie reaction mixture was cooled in an ice batii and tiien diluted with 100 mL etiiyl acetate 
followed by 50 mL 2N sodium hydro^de. The phases were separated and the aqueous extracted with ethyl acetate. The 
organic extracts were combined then washed sequentially with 2N sodium hydroxide, water and saturated aqueous 

55 sodium chloride. The remaining organics were dried over sodium sulfate and concentrated under reduced pressure. 
The residue was subjected to flash chromatography, eluting witii 100:10:1 dichtorometiiane:metiianol:ammonlum 
hydroxide. Fractions shown to contain product were combined and concentrated under reduced pressure. The residue 
was precipitated from ethyl acetate/hexane to give 1 .355 gm (82.1%) of tiie titie compound as a tan powder. 
m.p.=153-155.5^ 
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MS(nVe):383(M+) 

Calculated for C25H25N3O: Theory: C, 78.30; H, 6.57; N. 10,96. Found: C. 78.24; H. 6.63; N. 11.10. 
EXAMPLE 181 

5 

Alternate Synthesis of 5-(2-chloro-44luorobenzoyl)arnlno-3<lHTiethylpiperidin-4-yl}-1H-i 

To a suspension of 0.804 gm (3.5 mMol) 5-aminO'3-(1-methylpiperidin-4-yl)-1H-indole in 10 mL tetrahydrofuran 
and 5.0 mL dimethylformamide were added 0.586 mL (4.2 mMd) triethylamine followed by a solution of 0.744 gm (3.86 

10 mMol) 2-chloro-4-fluorobenzoyl chloride in 5 mL tetrahydrofuran. After 18 hours the reaction mixture was diluted with 
ethyl acetate followed by 2N sodium hydroxide. The phases were separated and the aqueous extracted with ethyl ace- 
tate. The organic extracts were coihbined then washed sequentially with 2N sodium hydroExide, water and saturated 
aqueous sodium chloride. The remaining organics were dried over sodium sulfate and concentrated urxler reduced 
pressure. The residue was subjected to flash chromatography, eluting with 100:10:1 dichloromethane:methanol:ammo- 

15 nium hydroxide. Fractions shown to contain product were combined and concentrated under reduced pressure. The 
residue was precipitated from ethyl acetate to give 0.921 gm (68.2%) of the title compound as a light pink powder. 
m.p.=159-162^C 
MS(m/e):385(M+) 

Calculated for C2iH2iN30aF: Theory: C. 65.37; H. 5.49; N. 10.89. Found: C. 65.15; H. 5.55; N. 10.74. 

20 

EXAMPLE 182 

Alternate Synthesis of 6-(4-fluorobenzoyl)amino-3-(1 -methylpiperidin-4-yl)-1H-indole fumarate 

25 A. Preparation of 5-(4-fluorobenzovl)amlno-1H-lndQle 

To a solution of 3.96 gm (30.0 mMol) 5-amlno-1H-indole in 150 mL tetrahydrofuran were added 5.6 mL triethyl- 
amine followed by a solution of 5.2 gm (33.0 mMol) 4-fluorobenzoyl chloride in 30 mL tetrahydrofuran. After 18 hours 
the reaction mixture was poured into water, made basic with sodium hydroxide solution, and extracted with dichlo- 
30 romethane. The organic ^acts were combined, dried over sodium sulfete and concentrated under reduced pressure 
to give a purple solid. This residue was recrystallized from ethyl acetate/hexane to give 6.37 gm (84%) 5-{4-fluoro-ben- 
zoyl)amino-1H-indole as t>rown crystals In two crops. 
m.p.=205-207°C 
MS(m/e):254(M-^) 

35 Calculated for C15H1 ^ N2OF: Theory: C, 70.86; H. 4.36; N, 1 1 .02. Found: C, 70.64; H, 4.43; N, 10.73. 

B. Preparation of 5-f4-fluorobenzovl)amino-3-(1-nfiethvl-1.2.3.6-tetrahydropyridin-4-yl)-1H"indd 

A solution of 2.54 gm (10 mMol) 5-{4-fluorobenzoyl)amino-1H-indole and 1.7 gm (15.0 mMol) 1-methyl-4-piperi- 
40 done in 20 mL 1 0% methanollc potassium hydroxide was heated to reflux for 3.5 hours and then allowed to stir without 

heating. After 18 hours the resultant suspension was filtered, the solid washed with methanol and then dried under 

reduced pressure to give 2.30 gm (65.8%) 5-(4'fluorobenzoyl)-amino-3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H- 

indole as a tan powder. 

m.p.=1 87.5-1 89.5^C 
45 MS(m/e): 349(M+) 

Calculated for C21H20N3OF: Theory: C. 72.19; H, 5.77; N. 12.03. Found: C, 72.36; H. 5.87; N. 12.01. 

C. Hydfoqenation of 5-(4-fiuoroljenzoyOamino-3-(1-methyl-1.2,3,Wetrahydropyridin-4-yl> 

so To a solution of 0.84 gm (2.4 mMd) 5-(4-fluorobenzoyl)-amlno-3-(1-methyi-1,2,3,6-tetrahydropyridin-4-yl)-1H- 
indole in 100 mL methanol were added 0.25 gm 5% palladium on carbon and the mixture stirred urxier a hydrogen 
atmosphere maintained with a hydrogen filled balloon. After 15 hours the mixture was filtered and the filtrate concen- 
trated under reduced pressure. The residual light yellow glass was then subjected to Florisir^ chromatography, eluting 
with 4:1 dichloromethane:methanol containing a trace of ammonium hydroxide. Fractions shown to contain product 

55 were combined and concentrated under reduced pressure. The r^due was dissolved in ethyl acetate arxi this solution 
treated with a saturated solution of fumaric acid in methanol. The solvent was decanted from the precipitate which was 
recrystallized from ethyl acetate/methanol to give 0.377 gm (33.6%) of the title compound as colorless needles in two 
crops. 

m.p.=1 55-1 SS'^C (dec.) 
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MS(m/e):351(M+) 

Calculated for C21H22N3OF • C4H4O4: Theory: C. 64.23; H, 5.61 ; N, 8.99. Fburxl: C, 64.50; H, 5.58; N. 8.78. 
EXAMPLE 183 

5 

5-((4--f luorobenzoyq-Nf-meChyQamiriO'3-(1 ,2,3,6-letrahydropyridin-4-yO-1 H-inctole fumaraf e 

To a solution of 0.59 gm (2.45 mMol) 5-methylamlno-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indoIe in 20 mLdimeth- 
ylformamide were added 0.409 mL (2.9 mMol) triethylamine followed by 0.318 mL (2.7 mMol) 4-fluorobenzoyl chloride. 

10 After 3 hours the reaction mixture was diluted with 100 mL 2N sodium hydroxide followed by 1 00 mL ethyl acetate. The 
phases were separated and the aqueous extracted with ethyl ac^te. The organic extracts were combined and washed 
sequentially with water and saturated aqueous sodium chloride. The remaining organics were dried ever sodium sulfate 
and concentrated under reduced pressure. The residue was siub\ecied to flash chromatograpliy. eluting with a gradient 
of dichloromethane containing 0-5% methanol and 0-0.5% ammonium hydroxide. Fractions shown to contain product 

IS were combined and concentrated under reduced pressure. Fumarate salt was formed in and crystallized from ethyl ace- 
tate/ethanol to give 0.868 gm (73.9%) of the title conrpound as a tan powder. 
m.p. =203-206*^0 (dec.) 
MS(m/e): 363(M+) 

Calculated for C22H22N3OF • C4H4O4: Theory: C. 65.13; H. 5.47; N, 8.76. Found: C. 65.43; H. 5.73; N. 8.92. 

20 

EXAMPLE 184 

5-(2-tetrahydrofuranoyl)-3-(1-ethylpiperidin-4-yl)-1 H-indole oxalate 

25 To a solution of 0.52 gm (1.55 mMol) 5-(2-furoyl)amino-3-(1-ethyl-1.2.3.6-tetrahydropyridin-4-yl)-1 H-indole in 50 
mL ethanol and 25 mL tetrahydrofuran were added 0.13 gm 5% palladium on carbon and the mixture hydrogenated at 
ambient temperature at an initial hydrogen pressure of 60 p.s.i. After 24 hours the reaction mixture was filtered and con- 
centrated under reduced pressure. The residue was purified by radial chromatography (2 mm Silica), eluting with 
100:5:1 dichloromethane:methanol:ammonium hydroxide. Fractions shown to contain product were combined and con- 

30 centrated under reduced pressure. The residue was dissolved in ethyl acetate and treated with an equivalent of oxalic 
acid. The solid which formed was filtered, washed with etfiyl acetate and dried under reduced pressure to give 0.32 gm 
(47.9%) of the title compound as a white powder. 
m.p.=103-105°C 
MS(m/e):341(M+1) 

35 Calculated for: C20H27N3O2-C2H2O4: Theory: C, 61 .24; H, 6.77; N. 9.74. Found: C. 61 .42; H, 6.80; N, 9.65. 
EXAMPLE 185 

5-methanesulfonylamino-3-(1 ,2,3.6-pyridin-4-yl)-1 H-indole hydrocNoride 

40 

To a solution of 1 .47 gm (26.2 mMol) potassium hydroxide in 1 0 mL methanol were added 1 .0 gm (4.76 mMol) 5- 
methanesulfonylamino-1 H-indole in 5 mL methanol followed by 1 . 1 gm (7. 1 mMol) 4-piperidone hydrochloride monohy- 
drate. The resulting suspension was stirred at reflux for 18 hours. The reaction mixture was then concentrated under 
reduced pressure. The residual oil was then dissolved in water and the pH of the solution adjusted to 8.0 with 5.0 N 
45 hydrochloric acid. The solution was saturated with sodium cNoride and then detracted with dichforomethane. The 
organic phases were confined and concentrated under reduced pressure. The residua! solid was crystallized from 
methanolAfvater to give 0.815 gm (52.2%) of the title compound as yellow needles. 
m.p.>250°C 
MS(m/e): 291(M+) 

50 Calculated for: Ci4Hi7N3S02-Ha: Theory: C, 51.29; H. 5.53; N. 12.82. Found: C. 51.53; H. 5.55; N. 12.73. 
EXAMPLE 186 

5-(4-fluoroben2oyl)amino-3-(1 ,2,3,6-tetrahydropyridin-4-yl)-1 H-indole 

55 

To a solution of 5.8 gm (90 mMol) potassium hydroxide in 75 mL methanol were added 9.22 gm (60 mMol) 4-plp- 
eridone hydrochloride monohydrate followved by 7.8 gm (30 mMol) 5-(4-fluorobenzoyl)amino-3-(piperidin-4-y!)-1H- 
indole (Example 1 82A). This solution was stirred at reflux for 18 hours. The reaction mixture was cooled to ambient and 
then poured slowly into 150 mL water, maintaining the temperature of the solution at about 20^C. The resulting precip- 
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itate was filtered and recrystallized from ethanol to give 4.72 gm (47.2%) of the title compound as tan crystals. 0.725 
gm of the material were crystallized again from ethanol to provide 0.241 gm light yellow crystals for analysis. 
m.p.=241^C(dec.) 
MS(m/e):335(M*) 

Calculated for: C20H18N3OF: Theory: C. 71.63; H. 5.41; N. 12.53. Found: C. 71.85; H, 5.?0; N. 12.61, 
EXAMPLE 187 



5-(4-fluorobenzoyl)amlno-3-(piperidin-4-yl)-1H-indole 

Following the procedure desaibed in detail in Example 30, 3.93 gm (11.7 mMol) 
(1 .2.3,6-tetrahydropyridln-4-yO-1 H-indole were hydrogenated to give 1 .83 gm (49%) of th^ 
crystals. 

m.p.=229-230*'C (methanol) 
MS(m/e):337(M"') 

Calculated for: C20H20N3OF: Theory: C. 71.20; H, 5.98; N. 12.45. Found: C. 71.46; H. 6.1 



General Procedure for the Coupling of Amines with Indole 5-caitx)xylic acids 



aK>l 



i resic ue 



5-(4-fluorobenzoyl)amino-3- 
title compound as colorless 



7; K 12.40. 



isoc^anatet 
pnsssurel 



compounds ( 



A mixture of 15 mg (0.058 mMol) 5-carboxy-3-{1-methyl-1,2,5,6-tetrahydropyridin-4 
mMol) dicyclohexylcabodiimide. 12 mg (0.088 mMol) hydroxybenztriazole. and 1.5 equlva^nls 
in 2 mL dimethylformamlde are heated at 75^C for 18 hours. The reaction is allowed to 
VARIAN BOND ELUT SCX™ (Varian. Harbor City, CA, U.S.A.) ion exchange column (3 
washed with 6 mL methanol and then the desired compound is stripped from the column 
hydroxide in methanol. This eluant is concentrated under reduced pressure and the 
romethane. To this solution is added 0.1 18 gm (0.1 18 mMol) of a polystyrene bound i 
agitated for 18 hours. The reaction mixture is filtered and concentrated under reduced 
of the invention. If desired, the compound may be further purified by loading onto a VARIAN 
ian, Harbor City, CA, U.S.A.) ion exchange column (10 mlJO.5 gm). The desired compoun<|j 
by eluting with methanol and concentrating the eluant under reduced pressure. The 
were prepared by this procedure. 

EXAMPLE 188 

N-I(pyridin-2-yl)methyl]-5-carboxamido-3-(1 -methyl-1 .2,5,6-tetrahydropyridin-4-yl)-1 H-indole 

Using 2-aminomethylpyridine, 5.2 mg (26%) of the title compound was recovered. 
MS(m/e):337(M+1) 

EXAMPLE 189 

N-I(pyridin-3-yl)methy0-5-carl3oxamido-3-(l -methyl-1 ,2.5.6-tetrahydropyridin-4-yi)-1 H-indole 

Using 3-aminomethylpyridine, 8.3 mg (42%) of the title compound was recovered. 
MS(m/e):337(M+1) 

EXAMPLE 190 

N-[(pyridin-4-yl)methyll-5-cari3oxamido-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl)-1 H-indole 

Using 4<aminomethylpyridine, 7.9 mg (40%) of the title compound was recovered. 

MS(m/e):337(M+1) 

EXAMPLE 191 

N-[(fur-2-yl)methyl]-5-cartK)xamido-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl)-1 H-indole 

Using 2-aminomethylfuran, 8.0 mg (51%) of the title oonpound was recovered. 

MS(m/e): 335(M^) 



yl)-1H-indole, 18 mg (0.088 
of an appropriate amine 
and Is then loaded onto a 
mL/0.5 gm). The column is 
b|y eluting with 2M ammonium 
dissolved in 2 mL dichlo- 
resln and the mixture 
to provide the amides 
BOND ELUT SAX™ (Var- 
is stripped from the column 
of Examples 188-202 
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EXAMPLE 192 



N-[(tetraliydrofur-2-yl)methyl]^K»rb^ -methyl-1 .S.S.e-tetrahydrop/ridin-A-yO-l H-indole 

5 Using 2-aminomethylt^raliydrofuran, 3.8 mg (20%} of the title compound was recovered. 
MS(iTVe): 340(M+1) 

EXAMPLE 193 

10 5-(p/rrolldln-1-yl)carbonyl-3-(1 -methyi-1 ,2.5.6-tetrahydrop/ridin-4-yO-1 H-indole 

Using pyn-olidine. 7.1 mg (39%) of the title compound was recovered. 
MS(m^e): 309(M*) 

IS EXAMPLE 194 

5-(piperidin-1 -yl)carbonyl-3-{1 -methyl-1 .2.5,6-tetrahydro|:^idin-4-yI}-1 H-indole 

Using piperidine. 9.7 mg (51%) of the title compound was recovered. 
20 MS(nVe): 323(M'} 

EXAMPLE 195 

5-(morpholin-1 -yl}cartx)nyl-3-(1 -melhyl-1 ,2,5,6-tetrahydropyridln-4-yl)-1 H-indole 

Using morphdine, 7.2 mg (38%) of the title compound was recovered. 
MS(nVe): 325(M') 

EXAMPLE 196 

30 

5-(thiomorpholin-1 -yl)cartx)nyl-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl)-1 H-indole 

Using thiomorpholine, 1 1 .2 mg (56%) of the title compound was recovered. 
MS(m/e): 341(M*) 

35 

EXAMPLE 197 

5-(4-hydroxypiperidin-1 -yl)cart)onyt-3-(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl)-1 H-indole 

40 Using 4-hydrQxypiperidine, 3.6 mg (1 8%) of the title compound was recovered. 
MS(m/e): 340(M+1) 

EXAMPLE 198 

45 5-(3-hydroxymethylpiperidln-1 -yl)carbonyl-3-(1 -methyl-1 ,2,5,6-telrahydropyridln-4-yl)-1 H-indole 

Using 3-hydroxymethylpiperidine. 10.1 mg (49%) of the title compound was recovered. 
MS(m/e): 353(M^) 

50 EXAMPLE 199 

5-(3-(N,N-diethylcarboxamido)piperidin-1 -yl)carbonyl-3-(1 -methyl-1 ,2,5,6-tetrahydropyridln-4-yl)-1 H-indole 

Using 3-(N,N-diethylcarboxamldo)piperidine, 1 1 .0 mg (44%) of the title compound was recovered. 
55 MS(m/e): 422(M') 
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EXAMPLE 200 

5-(4-cyclopentylpiperazin-1 -yl)cartx>nyl-3'(1 -methyl-1 ,2,5,6-tetrahydropyridin-4-yl}-1 H-indole 

Using 4-cyclopentylpiperazine. 8.7 mg (38%) of the title compound was recovered. 
MS(nVe):393(M+1) 

EXAMPLE 201 

5-(4-(2-methQxyethyOpiperazin-1 -yOcarbonyl-3-(1 -metiiyl-l ,2,5,6-tetrahydropyridin-4-yl)-1 Hnndole 

Using 4-(2-methoxyethyl)piperazine, 9.6 mg (43%) of the title compound was recovered. 
MS(m/e): 383(M+1) 

EXAMPLE 202 

5-(4-(pyridin-2-yl)piperazln-1 -yl}cart)onyl-3-(1 -methyl-1 .2.5,6-tetrahydropyridin-4-yl)-1 H-lndole 

Using 4-(pyridin-2-yl)piperazine, 8.6 mg (36%) of the titie compound was recovered. 
MS(m/e): 402(M+1) 

To demonstrate the use of the compounds of this invention in the treatment of migraine, their ability to bind to the 
5-HTi F receptor subtype was determined. The ability of the compounds of tills invention to bind to the 5-HT^ p receptor 
subtype was measured essentially as described in N. Adham, et aL, Proceedings of the National Academy of Sciences 
(USA), 90, 408^412 (1993). 

Membrane Preoaration: Membranes were prepared from twsfected Ltk- cells which were grown lo 100% conflu- 
ency The cells were washed twice witti phosphate-buffered saline, scraped from tiie culture dishes into 5 mL of ice-cold 
phosphate-buffered saline, and centrrfuged at 200 x g for 5 minutes at 4^C. The pellet was resuspended in 2.5 mL of 
ice-cold Tris buffer (20 mM Tris HCI, pH=7.4 at 23^C, 5 mM EDTA) and homogenized witii a Wheaton tissue grinder. 
The lysate was subsequentiy centrifuged at 200 x g for 5 minutes at 4^C to pellet large fragments which were discarded. 
The supernatant was collected and centrifuged at 40.000 x g for 20 minutes at 4^C. The pellet resulting from this cen- 
trifugation was washed once in ice-cold Tris wash butler and resuspended in a final buffer containing 50 mM Tris HCI 
and 0.5 mM EDTA, pH^lA at 23°C. Membrane preparations were kept on ice and utilized within two hours for the radi- 
oligand binding assays. Protein concentrations were determined by the method of Bradford {Anai. Biochem. , 72, 248- 
254 (1976)). 

Radioligand Binding : [^H-5-HT] binding was performed using slight modifications of the 5-HTid assay conditions 
reported by Herrick-Davis and Titeler (J. Neurochem., 50, 1624-1631 (1988)) with the omission of masking ligands. 
Radioligand binding studies were achieved at 37^C in a total volume of 250 ^L of buffer (50 mm Tris, 10 mM MgCl2, 0.2 
mM EDTA, ^0\M pargyline, 0.1%ascort)ate, pHs:7.4 at 37^0) in 96 well microtiter plates. Saturation studies were con- 
ducted using [^H]5>HT at 12 different concentrattons ranging from 0.5 nM to 100 nM. Displacement studies were per- 
formed using 4.5-5.5 nM pl-l]5-HT. The binding profile of drugs In competition experiments was accomplished using 6- 
12 concentrations of compound. Incubation times were 30 minutes for both saturation and displacement studies based 
upon initial investigations which determined equilibrium bindir^ conditions. Nonspecific binding was defined in the pres- 
ence of 10 |iM 5-HT. Binding was initiated by the addition of 50 pi- membrane homogenates (10-20 |ig). The reaction 
was terminated by rapid filtration through presoaked (0.5% poylethyleneimine) filters using 48R Cell Brandel Harvester 
(Gaittiersburg, MD). Subsequentiy, filters were washed for 5 seconds with ice cold buffer (50 mM Tris HCI, pH-7.4 at 
4^C), dried and placed into vials containing 2.5 mL Readi-Safe (Beckman, Fullerton, OA) and radioactivity was meas- 
ured using a Beckman LS 5000TA liquid scintillation counter. The efficiency of counting of [^H]5-HT averaged between 
45-50%. Binding data was analyzed by computer-assisted nonlinear regression analysis (Accufit and Accucomp, Lun- 
den Software, Chagrin Falls, OH). IC50 values were converted to Kj values using the Cheng-Prusoff equation {Biochem, 
Pharmacol., 22, 3099-3108 (1973). All experiments were performed in triplicate. Representative compounds of tills 
Invention were found to have affinity for tiie S-HT^ p receptor as measured by the procedure described supra. 

As was reported by R.L. Weinshank, et aL, WO93/14201 , the S-HT^ p receptor is functionally coupled to a G-protein 
as measured by the ability of serotonin and serotonergic drugs to inhibit forskolin stimulated cAMP production in 
NiH3T3 cells transfected v«th the S-HT^p receptor. Adenylate cyclase activity was determined u^ng standard tech- 
niques. A maximal effect is achieved by serotonin. An E^ax is determined by dividing the inhibition of a test compound 
by the maximal effect and determining a percent inhibition. (N. Adham, etal., supra,; R.L. Weinshank, etal.. Proceed- 
ings of the Natbna! Academy ofSdences (USA), 89,3630-3634 (1992)). and the references cited therein. 
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Measurement of cAMP formation 



Transfected NIH3T3 cells (estimated Bmax from one point competition studies=488 fmol/mg of protein) were incu- 
bated In DMEM. 5 mM theophylline, 10 mM HEPES (4-[2-hydroxyethyl]-1-piperazineethanesulfonlc add) and 10 ixM 

s pargyline for 20 minutes at 37^6, 5% 002- Drug dose-effect curves were then conducted by adding 6 different final con- 
centrations of drug, followed immediately by the addition of forskolin (10 ^M). Subsequently, the cells were Incubated 
for an additional 1 0 minutes at 37^C, 5% C02- The medium was aspirated and the reaction was stopped by the addition 
of 100 mM HCI. To demonstrate competitive antagonism, a dose-response curve for 5-HT was measured in parallel, 
using a fixed dose of methiothepin (0.32 ^M). The plates were stored at 4^0 for 15 minutes and then centrifuged for 5 

10 minutes at 500 x g to pellet cellular debris, and the supernatant was aiiquoted and stored at -20°C before assessment 
of cAMP formation by radioimmunoassay (cAMP radioimmunoassay kit; Advanced Magnetics, Cambridge, MA). Radi- 
oactivity was quantified using a Packard COBRA Auto Gamma counter, equipped with data reduction software. All of 
the compounds shown to have affinity for the S-i-iT^F receptor were tested and found to be agonists at the 5-HT^p 
receptor in the cAMP assay 

75 The discovery tiiat the pain associated with migraine and associated disorders is inhibited by activation of the 5- 
HTip receptor by administration of S-HT^f agonists required the analysis of data from diverse assays of pharmacolog- 
ical activity To establish that the 5-HTip receptor subtype is responsible for mediating neurogenic meningeal extrava- 
sation which leads to the pain of migraine, the binding affinity of a panel of compounds to serotonin receptors was 
measured first, using standard procedures. F=6r sample, the ability of a compound to bind to the S-HT^ p receptor sub- 

20 type was performed as described supra. For comparison purposes, the binding affinities of compounds to the 5-HTi q^, 
5-HTiDp, and S-HT^e receptors were also determined as described supra, except tiiat different cloned receptors were 
employed in place of the 5-HTip receptor clone employed tiierein. The same panel was then tested in the cAMP assay 
to determine their agonist or antagonist charact^. Finally, tiie at>ility of these compounds to inhibit neuronal protein 
extravasation, a f unctfonal ass^ for migraine pain, was measured. 

^ The panel of compounds used in this study represents distinct structural classes of compounds whfoh were shown 
to exhibit a wide range of affinities for the serotonin receptors assayed. Additfonally. the panel compounds were shown 
to have a wide efficacy range in the neuronal protein extravasation assay as w^l. Ttie panel of compounds selected for 
this study are described below. 

30 CQmppMnd I 

3-[2-(dimethyiamino)ediyQ-N-methyl-1 H-indole-5-methanesulfonamide butane-1 ,4-dk>ate (1 :1) 
(Sumatriptan succinate) 

35 




55 Sumatriptan succinate Is commercially available as Imitrex™ or may be prepared as described in United States Patent 
5.037,845, issued August 6, 1991 , whfoh is herein Incorporated by reference. 
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Compound II 



5-f luoro-3-<1 -<2-<1 -methyl-1 H-pyrazoM-yDethylM-plperidinyl^-l H-lndole hydrochloride 



5 



F 



75 



10 




• HCI 



H 



20 



Compound II Is available by the following procedure. 



2-(1 -m?thyl-3-pyrazplQ)-1 -gthgnQl 



2S 



To a mixture of 200 gm (2.85 mole) 2,3-dihydrofuran and 800 mL (4.81 mole) triethylorthoformate were added 0.8 
mL (6.5 mMol) boron trifluoride diethyl etherate dropwise. After an initial exotherm the reaction mixture was allowed to 
stir at ambient temperature for four days. To the reaction mixture was then added 4.0 gm potassium carbonate and the 
reaction mixture was distilled under 6.0 mm Hg. Fractions distilling between 60^ and 130°C were collected to give 
30 261 .64 gm (42.1%) of a light yellow oil. MS(nVe): 2^9{M*) 

To a solution of 87.2 gm (0.40 mole) of the previously prepared yellow oil in 787 mL 1 N HCI were added 21.3 mL 
(0.40 mole) methyl hydrazine and the reaction mixture was stirred at reflux for four hours. The reaction mixture was 
cooled to ambient temperature and the volatiles were removed under reduced pressure. The residual oil was treated 
with 2N NaOH until basic and the aqueous extracted well with dichloromethane. The combined organic extracts were 
36 dried over sodium sulfate and concentrated under reduced pressure to give 32. 1 5 gm (64.5%) of the title compound as 
a brown oil. 
MS(m/e): 126(M+) 

^H-NMR(DMS0-d6): 67.45 (s. 1H); 7.25 (s, 1 H); 4.65 (t, 1 H); 3.75 (s,3H); 3.55 (m. 2H); 2.55 (t. 2H). 

40 1-methyl-4-(2-methanesulfonyloxyethyl)pyra20le 

To a solution of 16.0 gm (127 mMol) 2-(1-m6thyl-3'pyrazolo)-1-ethanol and 27 mL (193 mMoQ triethylamine in 550 
mL tetrahydrofuran were added 10.8 mL (140 mMoQ methanesuHbnyl chloride with Icebath cooling. Once the addition 
was complete, the reaction mixture was stinred at ambient for 4 hours. The volatiles were then removed under reduced 
45 pressure and the residue partitioned between water and dichloromethane. The organic phase was washed with water 
followed by saturated aqueous sodium chloride and the remaining organics dried over sodium sulfate. The solvent was 
removed under reduced pressure to give a crude yield of 28.4 gm of the title compound as a brown oil. The product was 
used without further purification. 

50 5-f luoro-3-ri ■2 .3.6-tetrahvdro^-Dvridvn-1 H-indole 

To a solution of 74 gm potassium hydroxide in 673 mL methanol were added 10.0 gm (74 mMol) 5-fluoroindole and 
23.3 gm (1 51 mMol) 4-piperidone • HCI • H2O. The reaction mixture was stirred at reflux for 1 8 hours. The reaction mix- 
ture was diluted with 1 .3 L of water and the resulting precipitate recovered by filtration and dried under reduced pres- 
55 sure to give 10.75 gm (67.2%) of 5-f luorO'3-[1 ,2,5,6-t6trahydra4i3yrldyl]-1 H-indde as a yellow solid. 
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5-f kjoro-3-f4-piperidin ylV1 H-indole 

To a solution of 10.75 gm (50 mMol) 5-fluoro-3-[1,2,5,6-tetrahydro-4-pyrrdyl]-1HHndole In 500 mL ethanol were 
added 2.0 gm 5% palladium on carbon and the reaction mixture hydrogenated at ambient tenperature for 18 hours at 
5 an initial hydrogen pressure of 60 p.s.i. The reaction mixture was then filtered through a pad of celite and the filtrate con- 
centrated under reduced pressure to give an off-white solid. The solid was reaystallized from methanol to give 8.31 gm 
(76.2%) of the title compound as a colorless solid. 
m.p.=229-230^C. 
MS(m/e): 218(M+) 

10 Calculated for C13H15N2F: Theory: C. 71.53; H, 6.93; N. 12.83. Found: C. 71.81; H, 7.02; N. 12.80. 
Afkylation 

To a solution of 2.0 gm (9.2 mMol) 5-f luoro-3-(4-piperldinyl)-1 H-indole and 2.4 gm (23 mMol) sodium cart)onate in 
15 50 mL dimethylformamide were added 1.87 gm (9.2 mMol) 1-methyl-4-(2-methanesulfonyloxyethyi)pyrazole in 5 mL 
dimethylformamide. The reaction mixture was stirred at 1 0O^C for 1 8 hours. The reaction mixture was cooled to ambient 
and the solvent removed under reduced pressure. The residue was partitioned between dichloromethane and water 
and the phases separated. The organic phase was washed well with water followed t)y saturated aqueous sodium cHo- 
ride. The remaining organic phase was dried over sodium sulfete and concentrated under reduced pressure. The resid- 
ua ual oil was subjected to silica gel chromatography elutrng with 20:1 dichloromethane:methanol. Fractions shown to 
contain the desired compound were combined and concentrated under reduced pressure to give a yellow oil. The oil 
was converted to the hydrochloride salt and was crystallized from ethyl acetate/methanol. 1.61 gm (51.1%) of Com- 
pound II were recovered as colorless crystals. 
m.p.=239°C. 
25 MS{m/e): 326(M*) 

Calculated for C19H23N4F • HCI: Theory: C. 62.89; H. 6.67; N, 1 5.44. Found: C. 62.80; H. 6.85; N. 15.40. 
Compound III 
30 5-hydroxy-3-(4-piperidinyl)-1 H-indole oxalate 



35 



40 




Compound III is available by the following procedure. 
5-benzyloxy-3-[1 .2.5.6-tetrahydro-4-pyridinyn-1 H-indole 

so 

Starting with 5.0 gm (22 mMol) 5-benzyloxyindole and 6.88 gm (45 mMol) 4-piperidone • HCI • H2O, 6.53 gm 
(97.6%) of 5-benzyloxy-3-[1,2,5,6-tetrahydro-4-pyridinyl]-1 H-indole were recovered as a light yellow solid by the proce- 
dure described in Preparation I. The material was used in the subsequent step without further purification. 

55 Hydrpqenatron/Hydroqenolvsis 

To a solutfon of 1 .23 gm (4 mMol) 5-benzylc»(y-3-[1 ,2,5.6-tetrahydro-4-pyridlnyQ-1 H-indole In 50 mL 1 :1 tetrahydro- 
furaniethanol were added 0.3 gm 5% palladium on cariDon and the reaction mixture hydrogenated at ambient temper- 
ature for 18 hours with an initial hydrogen pressure of 60 p.s.i. The reaction mixture was then filtered through a celite 
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pad and the filtrate concentrated under reduced pressure. The residue was converted to the oxalate salt and 0.98 gm 
(80.0%) of Compound III were recovered as a brown foam. 

m.p.=67^C 
MS(m/e): 216(M+) 

5 Calculated for C13H16N2O • C2H2O4: Theory: C. 58.81 : K 5.92; N. 9.14. Found: C. 58.70; H. 5.95; N. 9.39. 
Compound IV 

8-chloro-2-diethylamino-1 ,2,3,4-tetrahydronaphthalene hydrochloride 

10 



CI 



IS 




so 

Compound IV is available by the following procedure. 
8'Chtoro-2-tetralone 

25 

A mixture of 30.0 gm (0. 1 76 mole) of o-chlorophenylacetic acid and 40.0 mL of thionyl chloride was stinted at ambi- 
ent temperature for 18 hours. The volatiles were then removed in vacuo to give 32.76 gm (99.0 %) of o-chloropheny- 
lacetyi chforlde as a transparent, pale yellow, mobile liquid. 
NMR(CDCl3): 7.5-7.1 (m, 4H), 4.2 (s, 2H). 

30 To a slurry of 46.5 gm (0.348 mole) AICI3 in 400 mL dichloromethane at -78°C was added a solution of 32.76 gm 
(0. 1 74 mole) of the previously prepared s-chlorophenylacetyl chloride in 1 00 mL dichloromethane dropwise over 1 hour. 
The dry ice/acetone bath then was replaced with an ice/Water bath and ethylene was bubbled into the reaction mixture 
during which time the temperature rose to 1 5^. The ethylene addition was discontinued at the end of the exotherm and 
the reaction mixture was stirred at about S^'C for 4 hours. Ice was then added to tiie reaction mixture to destroy alumi- 

35 num complexes. Upon termination of the exotherm, the reaction mixture was diluted with 500 mL of water and stirred 
vigorously until all solids had dissolved. The phases were separated and the organic phase was washed witii 3x400 mL 
IN hydrochloric add and 2x400 mL saturated aqueous sodium bicarbonate. The remaining organic phase was tiien 
dried over sodium sulfate and concerrtrated in ^^cuo to give a pale orange residue. The residue was dissolved in 1 :1 
hexane:diethyl ether and was poured over a flash silica column which was then eluted with 1 :1 hexaneidietiiyl ether to 

40 give a light yellow r^'due which was crystallized from 4:1 hexaneidiethyl ether to give 10.55 gm of the title compound. 
NMR(CDCl3): 7.5-7.2 (m, 3H), 3.7 (s, 2H), 3.3-3.0 (t. J=7 Hz, 2H). 2.8-2.4 (t, J=7 Hz. 2H). 

MS; 180(60), 165(9), 138(100), 117(52), 115(50). 103(48). 89(20), 76(25), 74(18), 63(30). 57(9). 52(28), 51(20), 42(6). 
39(32). 

IR(nujol mull): 2950 cm'^ 2927 cm'^ 1708 cm'\ 1464 cm'^ 1450 cm \ 1169 cm'^ 1141 cm'^ 

45 

Reductive Amingtion 

To a solution of 0.5 gm (2.78 mMol) 8-chloro-2-tetralone in 25 mL cyclohexane were added 1.4 mL (13.9 mMol) 
diethylamlne followed by 0.1 gm p>toluenesulfonic acid monohydrate. The reaction mixture was then heated at reflux 

50 witii constant water renfx)val (Dean-Stark Trap) for 18 hours. The reaction mixture was tiien cooled to ambient and tiie 
volatiles removed under reduced pressure. The residue was then dissolved In 15 mL methanol to which were tiien 
added 1 .5 mL acetic acid followed by the portionwise addition of 0.5 gm sodium txKohydrlde. The reaction mixture was 
then stirred for 1 hour at ambient. 

The reaction mixture was tiien diluted with 20 mL 1 0% HCI and stirred for an additional hour. The mixture was then 

55 extracted with diethyl ether and the remaining aqueous phase was poured over ice, made t>asic with ammonium hydrox- 
ide and extracted well with dichloromethane. These extracts were combined, dried over sodium sulfate and concen- 
trated under reduced pressure. The residue was redissolved in dichlorometiiane and subjected to chromatography over 
basic alumina, eluting with dichloromethane. Fractions shown to contain product were combined and concentrated 
under reduced pressure. The residual oil was dissolved in dietiiyl etiier and the solution saturated witti hydrogen chlo- 
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ride. The viscous residue was crystallized from acetoneAdiethyl etiier to give 0.20 gm (23.2 %) of Compound IV as color- 
less crystals. 
m.p.=158-159°C 
MS(m/e): 273 

5 Calculated for C14H21 NCI • HCI: Theory: C. 61 .32; H. 7.72; N, 5.1 1 . Found: C. 61 .62; H, 7.94; N. 5.03. 
Compound V 

6-hydroxy-3<llmethylamlno-1,2,3,4-tetrahydrocarfoazole 

10 




25 Compound V is available by the following procedure. 

4-dimethylamino-1-cvclohexanone ethylene ketal 

To a solution of 5.0 gm (32 miVlol) 1 p4-cyclohexanedione /770/70-ethylene ketal and 10.80 gm (240 mMol) dimethyl- 
30 amine were added 2.0 mL acetic acid and the mixture was stirred at O^C for 1 .5 hours. To this solution were then added 
3.62 gm (58 mMol) sodium cyanoborohydride and the reaction stinred for an additional hour at ambient. The pH of the 
reaction mixture was adjusted to ~7 with 1 6 mL acetic add and stinted 1 8 hours at amt)ient. The volatiles were removed 
under reduced pressure and the residue dissolved in cold 5% tartaric add solution and then the aqueous phase was 
made t>asic with 5N sodium hydroxide. This aqueous phase was extracted well with dichloromethane. These organic 
35 extracts were combined and concentrated under reduced pressure to give 5.04 gm (85%) of the title compound as an 
oil. 

4-dimethylamino-1 -cvdohexanone 

40 4.96 gm (26.8 mMol) 4-dimethylamino-1 -cyciohexanone eth^ene ketal were dissolved in 50 mL formic acid and the 
solution stirred at reflux for 1 8 hours. The reaction mixture was then cooled to ambient and the volatiles removed under 
reduced pressure to give 3.78 gm (100%) of the title compound. 

6-benzylQxy-3-dimethylamino-1.2.3 .4-tetrahydr ocarbazde 

45 

To a solution of 3.78 gm (26.8 mMol) 4-dimethylamino-1 -cyciohexanone and 6.69 gm (26.8 mMd) 4-benzyloxyphe- 
nylhydrazine hydrochloride in 50 mL ethanol were added 2.17 mL (26.8 mMol) pyridine. To this solution were added 
5x10 mL portions of water and the reaction mixture then stored at 0*^C for 18 hours. The reaction mixture was then 
diluted with an additional 50 mL of water and the mixture extracted well with dichloromethane. The combined organic 
50 extracts were dried over sodium sulfate and the volatiles removed under reduced pressure. The residual oil was sub- 
jected to flash silica gel chromatography, eluting with 9:1 chlorofbrm:methanol. Fractions shown to contain the desired 
product were combined and concentrated under reduced pressure to give 2.14 gm (24.9%) of the title compound. 

Hydroaenolvsis 

55 

To a solution of 2.14 gm (6.7 mMol) 6-benzyioxy-3-dimethylamino-1,2.3.4-tetrahydrocarbazole in 50 mL ethanol 
were added 0.20 gm 1 0% palladium on carbon and the reaction mixture was hydrogenated at ambient temperature with 
an initial hydrogen pressure of 40 p.s.i. After 5 hours an additional charge of 0.20 gm 10% palladium on carbon were 
added and the reaction mixture repressurized witii hydrogen to 40 p.s.i. for 4 hours. The reaction mixture was tiien fil- 
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t^ed through a pad of celite and the filtrate concentrated under reduced pressure. The residue was subjected to Florisii 
chromatography, eluting with 9:1 chloroform:methanol. Fractions shown to contain the desired compound were com- 
bined and concentrated under reduced pressure. The residue was again subjected to Florisii chromatography, duting 
with a gradient consisting of chloroform containing 2-1 0% methanol. Fractions shown to contain product were combined 
5 and concetnrated under reduced pressure to give Compound V as a crystalline solid. 
MS(m/e): 230(M+) 

Calculated for Ct4Hi8N20: Theory: C. 73.01; H. 7.88; N, 12.16. Found: C. 72.75; H. 7.83; N. 11.97. 
Binding Assays 

10 

The binding affinities of compounds for various serotonin receptors were determined essentially as described 
above except that different cloned receptors are employed in place of the 5-HTip receptor clone employed therein. The 
results of these binding experiments are summarized in Table I. 

IS 

TABLE I 



BINDING TO SEROTONIN (5-HTi) RECEPTOR SUB- 
TYPES (Kj nM) 


Compo und 




5- HT^Dp 


5-HT^E 


5-HT^F 


1 


4.8 


9.6 


2520,0 


25.7 


II 


21.7 


53.6 


50.3 


2.5 


III 


163.2 


196.5 


3.9 


22.0 


IV 


13.5 


145.3 


813.0 


129.2 


V 


791.0 


1683.0 


73.6 


10.3 



30 

CAMP Fprrriation 

All of the compounds of the panel were tested in the cAMP formation assay described supra and all were found to 
35 be agonists of the 5-HTi p receptor. 

Prptein Extrava?atipn 

Harlan Sprague-Dawley rats (225-325 g) or guinea pigs from Charles River Laboratories (225-325 g) were anes- 

40 thetized with sodium pentobarbital intraperitoneally (65 mg/kg or 45 mg/kg respectively) and placed in a stereotaxic 
frame (David Kopf Instruments) with the incisor bar set at -3.5 mm for rats or -4.0 mm for guinea pigs. Following a mid- 
line sagitai scalp incision, two pairs of bilateral holes were drilled through the skull (6 mm posterioriy, 2.0 and 4.0 mm 
laterally In rats; 4 mm posteriorly and 3.2 and 5.2 mm laterally In guinea pigs, all coordinates referenced to bregma). 
Pairs of stainless steel stimulating electrodes (Rhodes Medical Systems, Ina) were lowered through the holes in bofli 

45 hemispheres to a depth of 9 mm (rats) or 10.5 mm (guinea pigs) from dura. 

The femoral vein was exposed and a dose of the test compound was injected intravenously (1 mL/kg). Approxi- 
mately 7 minutes later, a 50 mg/kg dose of Evans Blue, a fluorescent dye, was also injected intravenously The Evans 
Blue complexed with proteins in the blood and functioned as a marker for protein extravasation. Exactly 10 minutes 
post-injection of the test compound, the left trigeminal ganglion was stimulated lor 3 minutes at a current intensity of 1 .0 

so mA (5 Hz, 4 msec duratk}n) with a Model 273 potentiostat/ galvanostat (EG&G Princeton Applied Research). 

Fifteen minutes following stimulation, the animals were killed and exsanguinated with 20 mL of saline. The top of 
the skull was removed to facilitate the collection of the dural membranes. The membrane samples were removed from 
both hemispheres, rinsed with water, and spread flat on microscopic slides. Once dried, the tissues were coverslipped 
with a 70% glycerol/water solution. 

55 A fluorescence microscope (Zeiss) equipped with a grating monochromator and a spectrophotometer was used to 
quantify the amount of Evans Blue dye in each sample. An excitation wavelength of approximately 535 nm was utilized 
and the emission intensity at 600 nm was determined. The miaosoope was equipped with a motorized stage and also 
interfeced with a personal confiputer. This facilitated the computer-controlled nfK3vement of the stage with fluorescence 
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measurements at 25 points (500 fun steps) on each dural sample. The mean and standard deviation of the measure- 
ments was determined by the computer. 

The extravasation induced by the electrical stimulation of the trigeminal ganglion was an ipsilateral effect (i.e. 
occurs only on the side of the dura in which the trigeminal ganglion was stimulated). This allows the other (unstimu- 
5 lated) half of the dura to be used as a control. The ratio of the amount of extravasation in the dura from the stimulated 
side compared to the unstimulated side dura was calculated. Saline controls yielded a ratio of approximately 2.0 in rats 
and 1 .8 in guinea pigs. In contrast, a compound which effectively prevented the extravasation in the dura from the stim- 
ulated side would have a ratio of approximately 1 .0. A dose-response curve was generated and the dose that inhibited 
the extravasation by 50% (ID50) was approximated. This data is presaited in Table II. 



Table II 



Inhibition of Protein Extrava- 
sation (ID50 mMol/kg) 


Compound 


i.v. ID50 
(mMol/kg) 


1 


2.6x10-^ 


II 


8.6x10"^° 


III 


8.9x10-^ 


IV 


1.2x10"^ 


V 


8.7x10-^ 



2S 



To determine tiie relationship of binding at various serotonin receptors to inhibition of neuronal protein extravasa- 
tion, tiie binding affinity of all of the compounds to each of tiie 5-HTiDa^ S-HT-jop 5-HTie and S-HT^p receptors was 
30 plotted against their ID50 in the protein extravasation model. A linear regression analysis was performed on each set of 
data and a correlation factor, R^, calculated. The resute of tiiis analysis are summarized in Table ill. 



Table III 



Con^elation Factor (R^ for Specific 5-HT^ Subtype 
Binding Affinity vs Inhibition of Protein Extravasation 


S-HT^ Subtype 


Correlation Factor (R^) 


5-HTiDa 


0.07 


^■HT^Dp 


0.001 


5-HT1E 


0.31 


5-HT^F 


0.94 



An ideally linear relationship would generate a correlation factor of 1 .0, indicating a cause and effect relationship 
between the two variables. The experimentally determined con-elation factor between inhibition of neuronal protein 
^ravasation and S-HT^p binding affinity is 0.94. This nearly ideal d^ndence of the ID50 in the protein extravasation 

so model on binding affinity to the S-HT^ p receptor clearly demonstrates that the 5-HTip receptor mediates the inhibition 
of protein extravasation resulting from stimulation of tiie trigeminal ganglia. 

Sumatriptan exhibits low bioavailability and relatively short duration of action. Its affinity for a number of serotonin 
receptor subtypes gives rise to undesirable side effects, particularly vasoconstriction, which severely limits its utility in 
the treatment of migraine. The compounds of this invention, however, are highly bioavailable through several routes of 

55 administration including, but not limited to, oral, txKX^al, intravenous, subcutaneous, intranasal, intraocular, transdermal, 
rectal and by inhalation. They exhibit a rapid onset and long duration of action, typically requiring only a single dose per 
day to maintain therapeutic levels. Since compounds of this invention are potent agonists of the 5-HT^p receptor, 
extremely low doses are required to maintain tiierapeutic levels. Additionally, due to the high selectivity of compounds 
of this invention for the 5-HTif receptor, complications due to vasoconstriction are avoided. Compounds of this inven- 
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tion also inhibit protein extravasation if administered prior or subsequent to stimulation of the trigeminal ganglia, sug- 
gesting they may be administered prior to an incipient migraine attack to prevent pain, or during a migraine attack to 
alleviate pain. 

While it is possible to administer a compound employed in the methods of this Invention directly without any formu- 

5 lation. the compounds are usually administered in the form of pharmaceutical compositions comprising a pharmaceu- 
tically acceptable excipient and at least one active ingredient. These compositions can be administered by a variety of 
routes including oral, buccal, rectal, intranasal, transdermal, subcutaneous, intravenous, intramuscular, and intranasal. 
Many of the compounds employed in the methods of this invention are effective as both injectable and oral composi- 
tions. Such compositions are prepared in a manner well known in the pharmaceutical art and comprise at least one 

10 active compound. See, e.g .. REMINGTON'S PHARMACEUTICAL SCIENCES. (16th ed. 1980). 

In making the compositions employed in the present invention the active ingredient is usually mixed with an excip- 
ient. diluted t}y an excipient or enclosed within such a carrier which can be in the form of a capsule, sachet, paper or 
other container. VVhen the excipient serves as a diluent it can be a solid, semi-solid, or liquid material, which acts as a 
vehicle, carrier or medium for the active ingredient. Thus, the compositions can t>e in the form of tablets, pills, powders. 

IS lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in a liquid 
medium), ointments containing for example up to 10% by weight of the active compound, soft and hard gelatin cap- 
sules, suppositories, sterile injectable sduta'ons, and sterile packaged powders. 

In preparing a formulation, it may be necessary to mill the active compound to provide the appropriate particle size 
prior to combining with the other ingredients. If the active compound Is substantially insoluble, it ordinarily is milled to a 

20 particle size of less than 200 mesh, if the active compound is substantially water soluble, the particle size is normally 
adjusted by milling to provide a suljstantially uniform distribution in the formulation, e.g. about 40 mesh. 

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, 
calcium phosphate, alginates, tragacanth, gelatin, calcium silicate, microcrystalline cellulose, polyvinyipyn^olidone, cel- 
lulose, water, syrup, and methyl cellulose. The formulations can additionally include: lubricating agents such as fate, 

25 magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending agents; preserving agents such as 
methyl- and propylhydroxybenzoates: sweetening agents: and flavoring agents. The compositions of the invention can 
be formulated so as to provide quick, sustained or delved release of the active ingredient after administration to the 
patient by employing procedures known in the art. 

The compositions are preferably formulated in a unit dosage form, each dosage containing from atx)ut 0.001 to 

30 about 100 mg, wore usually about 1 .0 to about 30 mg, of the active ingredient The term "unit dosage form" refers to 
physically discrete units suitable as unitary dosages for human sutsjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic effect, in association witii a suit- 
able pharmaceutical excipient. 

The active compounds are generally effective over a wide dosage range. For examples, dosages per day normally 

35 fall within the range of about 0.0001 to about 30 mg/kg of txxJy weight. In the treatment of adult humans, the range of 
about 0.1 to about 15 mg/kg/day, in single or divkJed dose, is especially preferred. However, it will be understood that 
the amount of the compound actually administered will be determined by a physician, in the light of the relevant circum- 
stances, including the condition to be treated, the chosen route of administration, tiie actual compound or compounds 
administered, the age, weight and response of the indivkJual patient, and tiie severity of tiie patient's symptoms, and 

40 therefore tiie above dosage ranges are not intended to limit the scope of the invention in any way In some instances 
dosage levels below the lower limit of the aforesaid range may be more than adequate, while in otiier cases still larger 
doses may be employed without causing any harmful side effect, provided that such larger doses are first divkjied into 
several smaller doses for administration throughout the day 

45 Formulation Example 1 

Hard gelatin capsules containing the following ingredients are prepared: 



Ingredient 


Quantity 




(mg/capsule) 


Compound of Example 30 


30.0 


Starch 


305.0 


Magnesium stearate 


5.0 



The above ingredients are mixed and filled into hard gelatin capsules in 340 mg quantities. 
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Formulation Example 2 

A tablet formula is prepared using the ingredients below: 



Ingredient 


Quantity 




(mg/tablet) 


Compound of Example 129 


25.0 


Cellulose, microcrystalline 


200.0 


Colloidal silicon dioxide 


10,0 


Stearic add 


5.0 



The components are blended and compressed to form tablets, each weighing 240 mg. 
FprmMi^tion&c^nipi^g 

A dry powder inhaler formulation is prepared containing the following components: 



Ingredient 


Weight 
% 


Conipound of Example 142 
Lactose 


5 
95 



The active mixture is mixed with the lactose and the mixture is added to a dry powder inhaling appliance. 
Fprniulation Example 4 

Tablets, each containing 30 mg of active Ingredient, are prepared as follows: 



Ingredient 


Quantity 
(mg/tablet) 


Compound of ExsmpHe 41 


30.0 mg 


Starch 


45.0 mg 


Microcrystalline cellulose 


35.0 mg 


Polyvinylpyrrolidone (as 10% solutfon in water) 


4.0 mg 


Sodium carboxymethyl starch 


4.5 mg 


Magnesium stearate 


0.5 mg 


Talc 


1.0 mg 


Total 


120 mg 



The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S. sieve and mixed thoroughly The 
solution of polyvinylpyrrolidone is mixed with the resultant powders, which are then passed through a 16 mesh US. 
sieva The granules so produced are dried at 50-60°C and passed through a 16 mesh U.S. sieve. The sodium car- 
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boxymethyf starch, magnesium stearate, and talc, previously passed through a No. 30 mesh U.S. sieve, are then added 
to the granules wNch, after mixing, are compressed on a taiDlet machine to yield tablets each weighing 120 mg. 

Formulation Example 5 

Capsules, each containing 40 mg of medicament are made as follows: 



Ingredient 


Quantity 
(mg/capsule) 


Compound of Example 


40.0 mg 


51 




Starch 


109.0 mg 


Magnesium stearate 


1.0 mg 


Total 


150.0 mg 



The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a Na 20 mesh U.S. 
sieve, and filled into hard gelatin capsules In 150 mg quantities. 

Fonnulation Example 6 

Suppositories, each containing 25 mg of active ingredient are made as follows: 



Ingredient 


Amount 


Compound of Example 98 
Saturated fatty acid glycerides to 


25 mg 
2,000 mg 



The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid glyc- 
erides previously melted using the minimum heat necessary The mixture is then poured into a suppository mold of 
nominal 2.0 g capacity and allowed to cod. 
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Formulation Exampte 7 

Suspensions, each containing 50 mg of medcament per 5.0 ml dose are made as follows: 

5 



Ingredient 


Amount 


Compound of Exanriple 99 


50.0 mg 


Xanthan gum 


4.0 mg 


Sodium carboxymethyl cellulose (1 1%) 


50.0 mg 


Microcrystalline cellulose (89%) 




Sucrose 


1.75 g 


Sodium benzoate 


10.0 mg 


Flavor and Color 


q.v. 


Purified water to 


5.0 ml 



20 

The medicament, sucrose and xanthan gum are blended, passed through a No. 10 mesh U.S. sieve, and then 
mixed with a previously made solution of the microcrystalline cellulose and sodium cart)oxymethyl cellulose in water. 
The sodium benzoate, flavor, and color are diluted with some of the water and added with stirring. Sufficient water is 
then added to produce the required volume. 

25 

Formulation Example 8 

Capsules, each containing 15 mg of medicament, are made as follows: 

30 



Ingredient 


Quantity 




(mg/capsule) 


Compound of Example 105 


15.0 mg 


Starch 


407.0 mg 


Magnesium stearate 


3.0 mg 


Total 


425.0 mg 



40 

The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a No. 20 mesh U.S. 
sieve, and filled into hard gelatin capsules in 425 mg quantities. 

45 Fbmiulation E)^mDle9 

An imravenous formulation may be prepared as follows: 



Ingredient 


Quantity 


Compound of Example 106 
Isotonic saline 


250.0 mg 
1000 ml 



ss 
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Formulation Example 10 

A topical formulation may be prepared as follows: 



Ingredient 


Quantity 


Compound of Example 118 


1-10 g 


Emulsifying Wax 


30g 


Liquid Paraffin 


20g 


White Soft Paraffin 


to 100 g 



The white soft paraffin is heated until molten. The liquid paraffin and emulsifying wax are incorporated and stirred until 
dissolved. The active ingredient Is added and stirring is continued until dispe^ed. The mixture is then cooled until solid. 

Formulation Example 1 1 

Sublingual or buccal tablets, each containing 10 mg of active ingredient, may be prepared as follows: 



Ingredient 


Quantity 
Per Tablet 


Compound of Example 88 


10,0 mg 


Glycerol 


210.5 mg 


Water 


143.0 mg 


Sodium Citrate 


4.5nrtg 


Polyvinyl Alcohol 


26.5 mg 


Polyvinylpyn^olidone 


15.5 mg 


Total 


410.0 mg 



The glycerol, water, sodium citrate, polyvinyl alcohol, and polyvinylpyrrolidone are admixed together by continuous stir- 
ring and maintaining the temperature at about 90''C. When the polymers have gone into solution, the solution is cooled 
to about SO-SS^'C and the medicament is slowly admixed. The homogenous mixture is poured into forms made of an 
Inert material to produce a drug-containing diffusion matrix having a thickness of about 2-4 mm. This diffusion matrix is 
then cut to form individua] tablets having the appropriate size. 

Another preferred formulation employed in the methods of the present Invention employs transdermal delivery 
devices ("patches"). Such transdermal patches may be used to provide continuous or discontinuous infusion of the 
conrpounds of the present invention in controlled amounts. The construction and use of transdermal patches for the 
delivery of pharmaceutical agents is well known in the art. See, e.g.. U.S. Patent 5,023,252, issued June 11, 1991, 
herein incorporated by reference. Such patches may be constructed for continuous, pulsatile, or on demand delivery of 
pharmaceutical agents. 

Frequently, it will be desirat^le or necessary to introduce the pharmaceutical composition to the brain, either directly 
or indirectly Direct techniques usually involve placement of a drug delivery catheter into the host's ventricular system 
to bypass the blood-brain barrier. One such implantable delivery system, used for the transport of biological factors to 
specific anatomical regions of the body is described in U.S. Patent 5,011.472, Issued April 30, 1991. which is herein 
incorporated by reference. 

Indirect techniques, which are generally preferred, usually involve formulating the compositions to provide lor drug 
latentiation by the conversion of hydrophiiic drugs into lipkl-soluble drugs or prodrugs. Lat^iation is generally achieved 
through blocking of the hydroxy cartx)nyl, sulfate, and primary amine groups present on the drug to render the drug 
more lipid soluble and amenable to transportation across the k)lood-brain ban-ier. Alternatively the delivery of 
hydrophiiic drugs may be enhanced by intra-arterial infusbn of hypertonic solutions which can transiently open the 
blood-brain barrier. 
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The type of formulation employed for the administration of the compounds employed in the methods of the present 
invention may be dictated by the particular oonrpounds employed, the type of pharmacokinetic profile desired fiom the 
route of administraUon and the oompound(e)p and the state of the patient. 

Claims 

1. A compound of Formula I: 



X 




in which 

A-B is -CH-CHg- or -C=CHs 
R Is H or Ci-Cg alkyi; 
isHor CrC4alkyl; 

X is -S-R2. .C{0)R^ -C{0)NR^R^^ -NRSrS. -NR^SOgR^ -NHC(Q)NR^0r^\ -NHC(0)0R^2 ^ .nr13q(0)r14; 
where 

Q is O, or S; 

r2 is phenyl, substituted phenyl, phenyl(Ci-C4 alkylene), phenyl(CrC4 alkylene) substituted in the phenyl ring, 
or pyridinyi; 

R^ is CrCs alkyl. phenyi(CrC4 alkylene). phenyl(Ci-C4 alkylene) substituted in the phenyl ring, naphthyl, N- 
methyl-N-methoxyamino. heteroaryl, substituted heteroaryl, heteroaryl(CvC4 alkyl). or substituted heter- 
oaryl(CrC4alkyO; 

R"^ is heteroaryl. substituted heteroaryl. heteroaryl(Ci-C4 alkyQ, or siibstituted heteroaryl(Ci-C4 alkyQ; 

R"^ and R^^ taken together with the nitrogen atom form a pynolidine. piperidine, substituted piperidine. pipera- 

zine. 4-substituted piperazine, morpholine or tiiiomorpholine ring: 

R^ and R^ are both trifluoromethanesulfonyl; 

R^isHor C1-C4 alkyl; 

R® is C1-C4 alkyl, phenyl, substituted phenyl, or di(Ci-C4 all^amino; 

R^° and R^^ are independentiy selected from the group consisting of C^-Cq alkyl. C3-C6 alkenyl, C3-C8 
cycloalkyi, phenyl, substituted phenyl, phenyl{Ci-C4 all^ene). phenyl(Ci-C4 alkylene) substituted in the phe- 
nyl ring, ((CrC4 alkyl or C1-C4 alkmcycartx)nyl substituted)Ci-C4 all^l)pheriyl. C1-C4 alM a-substituted wfth 
Ci-C4 alkoxycarbonyl; or 

R^ ° and R^ ^ taken together with the nitrogen atom form a pyrrolkJine. pqseridine. piperazine. 4-substituted pip- 
erazine, morpholine or thiomorpholine ring; 

R^^ is Ci-Cg alM. Cs-Cg altenyl, phenyl, substituted phenyl, Cs-Cg cyck>alM. C1-C4 alkyl ci>-SLtetituted with 

Cj-C4alkoxy; 

R^^isHor CrC4 alkyl; 

R"*^ is CrC-io alkyl substituted with up to three substituents selected from the group consisting of hydroxy, Cr 
C4 alkoxy, halo, aryloxy, C1-C4 altoxycarbonyl and heteroaryloxy, C2-C10 alkenyl, alkynyl, Cg-Cg 

cycloalkyi, phenyl, substituted phenyl, naphthyl, phenyl(Ci -C4 alkylene), phenyl(Ci-C4 alkylene) substituted on 
the phenyl ring. 2-phenylethylen-1-yl. diphenylmethyl. benzofused C4-C8 cycloalkyi, C1-C4 alMene co-substi- 
tuted with C3-C6 cycloalkyi, or a h^erocycle; 
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R^^isHor CrCgalkyl: 

subject to the proviso that when is H. R® is not 0^04 alkyi; and pharmaceutically acceptable acid 
addition salts and solvates thereof. 

2. A compound of Claim 1 , in which A-B is -C=CH-. 

3. A compound of Claim 1 , in which A-B is -CH-CH2-. 

4. A compound of Claim 1 , in which R** is H. 

5. A phannaceutical formulation which comprises, in assodation with a pharmaceutically acceptable carrier, diluent 
or 6»:ipient. a compound of Claim 1. 

6. A pharmaceutical formulation of Claim 5, in which A-B is -C=CH-. 

7. A pharmaceutical formulation of Claim 5, in which A-B is -CH-CH2-. 

8. A pharmaceutical Ibrmulation of Claim 5. in which R is H. 

9. A method for the activation of 5-HT^p receptors in mammals, comprising administering to a mammal in need of 
such activation an effective amount of a compound of Claim 1. 

10. A method of Claim 9 where the mammal is a human. 

11. A method for the inhibition of neuronal protein extravasation, comprising administering to a mammal in need 
thereof an effective amount of a compound of Claim 1 . 

12. A method of Claim 1 1 where the mammal is a human. 
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